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SIGMA RELA 


greater sensitivity 
rotation 


longer wear in parti 





neres AOW SIGMA INSTRUMENTS, INC. 


builds better relays 
with MPB bearings! 


OPERATING CONDITIONS — consistently accurate response to equal amounts of current par 


tial shaft rotation strength to withstand severe shock, vibration, plus extreme temperature 
changes. CRITICAL — wear, low starting torque, trouble-free operation of bearings supporting 
armature shaft, RESOLVED—by use of 2 MPB No. 2A’s, miniature angular contact bearings 


MPB bearings, installed in the redesigned Sigma 6X electrical 
relay increased sensitivity and consistency of performance. 
Test sample models completed many million cycles of partial 
rotation with no variations in performance...no bearing wear 
...no adjustment necessary. 


“Designing in’”” MPB bearings can help you get greater ac- 
curacy, longer life in your precision mechanisms. For the most 
complete design information ever offered on miniature ball 
bearings request, on your letterhead, MPB catalog TR54c 


Qn, 


Miniature Precision Bearings, Inc. == ig === Keene, New Hampshire 
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Styroftex Coaxial Cable 


has many applications in the communications field! 








Community Antenna Television Broadcast 


".) Microwave 


Styroflex, with its unique design, provides efficient, 
dependable service . . . has won the enthusiastic 
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nepal b'9 0 % . J support of engineers as a result of successful installa- 
UA NIA 3 - tions throughout the communication field. 
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CORPORATION 


ll 40 WALL STREET, NEW YORK 5, N.Y. 
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What about four million kilowatts? 


Well, it’s enough power to furnish electricity for 
15,000,000 American homes...50,000,000 people... 
nearly one-third the population of the United States. 


It’s more power than our entire utility industry installed 
in any year prior to 1948 —and is believed to be more 
than the utilities of any other country have ever 

















installed in any year. 


This 4,000,000 kilowatts—to be more exact, 4,129,000— 
is the amount of new utility capacity powered by 
C-E Boilers placed in service in 1953. 


The big point about it from your standpoint is this: 

this vast acceptance of C-E Boilers by utilities—the most 
exacting buyers of steam generating equipment—is 
another important reason why you can be assured of the 
most advanced design when you buy boilers and related 
equipment from Combustion. And, since the C-E line 
provides a type and size for all requirements from 4000 Ib 
of steam per hr up, there is a Combustion boiler that’s 

just right for your steam needs. 


B-714 


COMBUSTION ENGINEERING, unc. 


COMBUSTION ENGINEERING BUILDING ® 200 Madison Avenue, New York 16, N. Y. 


BOILERS, FUEL BURNING & RELATED EQUIPMENT; PULVERIZERS, AIR SEPARATORS & FLASH DRYING SYSTEMS; PRESSURE VESSELS; AUTOMATIC WATER HEATERS; SOIL PIPE 
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ALWAYS BUILDING, NEVER BUILT 


The Chemical Process Industries are constantly grow- 
ing to meet expanding consumer demand. The 1953 
sales of chemicals and allied products in the United 
States reached a record $20,000,000,000 — a 15-fold 
increase over sales at the turn of the century. 

During this half century, Lummus has played a major 
role in assisting the Chemical Process Industries in their 
phenomenal growth. Lummus engineers have translated 
many processes from the pilot plant to industrially suc- 
cessful operations. They have assisted in the develop- 
ment of processes for the manufacture of alcohols, 
styrene, toluene, butadiene, ethylene, propylene, acety- 
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DESIGNING ENGINEERS AND CONSTRUCTORS FOR THE 





lene, and other chemicals. They have created innovations 
in reactors, absorbers and distillation equipment. They 
have designed and constructed chemical plants on 
every continent. 

Lummus shares with the Chemical Process Industries an 
eagerness to meet the challenges of the future. Let our 
engineers help plan your next project for future growth. 

THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, N. Y. Engineering & Sales Offices: New York, 
Houston, Montreal, London, Paris. Sales Offices: Chicago, 
Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabri- 
cated Piping Plant: East Chicago, Indiana. 


LUMMUS 


PETROLEUM AND CHEMICAL INDUSTRIES 











ENGINEERS 


needed to 
work on new 
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Grumman, nearing its 25th Anniver- 
sary, needs engineers to work on its 
new experimental light-weight Naval 
fighter, plus other jet fighters, anti-sub 
planes, and amphibians. Grumman 
has openings for experienced aircraft 
engineers, and recent engineering 
graduates. 


LAYOUT DESIGNERS AND DRAFTSMEN 
Airframe Structures 
4 + at 





. Detail Drafting 


FLIGHT TESTING 


Planners 
Analysts 
Computers 


HYDRAULICS 
Systems Design 
Testing 
STRUCTURES 


Stress Analysis 
Static Testing 
Applied Loads 


Send resumés to Engineering Personnel Dept. 
Interviews at Employment office. 





GRUMMAN AIRCRAFT 
ENGINEERING CORPORATION 


BETHPAGE « LONG ISLAND « NEW YORK 
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Radio Pioneer. — Probably no man has made more 
significant contributions to progress in radio commu- 
nication than Major Edwin H. Armstrong whose dis- 
covery of regeneration (1914), the superheterodyne 
receiver (1918), super-regeneration (1922), and noise- 
free, frequency-modulation transmission (1936) has 
truly revolutionized “wireless.” Certainly no man was 
a more determined example of rugged individualism 
than this radio pioneer whose brilliant and contro- 
versial career came to an abrupt end on January 31. 
Epwarp L. Bow es, ’22, for many years Professor of 
Electrical Communications and now Consulting Pro- 
fessor of Industrial Management at M.I.T., was per- 
sonally well acquainted with “the Major” for several 
decades, and records his tribute to a former friend 
(page 292). As published in this issue of The Review, 
Dr. Bowles’s address was originally broadcast over 
Station WGBH, the frequency modulation station of 
the Lowell Institute Co-operative Broadcasting Coun- 
cil. Professor Bowles’s broadcast was not only trans- 
mitted via the system of frequency-modulation which 
the Major had devised, but was sent on its way by 
means of a transmitter which Armstrong had built 
and donated to educational activities in this area. 


Atmospheric Pollution. — By pouring soot, smoke, 
fumes, and other gases into the fresh air which we 
breathe, man has made a major contribution to at- 
mospheric pollution. Although the extent of such pol- 
lution tends to increase as society becomes more 
completely industrialized, it is possible to take steps 
to keep foreign substances under control. Such meas- 
ures are discussed (page 294) by Haroip BAVLEy, en- 
gineer for the Division of Occupational Hygiene, 
Massachusetts Department of Labor and Industries. 
Since 1935, when he received the B.S. degree in 
chemical engineering from Northeastern University, 
Mr. Bavley has worked in the field of industrial hy- 
giene and safety. Since 1946 he has been in charge 
of engineering activities of the Massachusetts Divi- 
sion of Occupational Hygiene. He is a registered pro- 
fessional engineer, and has contributed numerous 
articles to the literature, including one on Ionizing 
Radiation which appeared in the June, 1953, Review. 


Technology’s Architecture. — Throughout its eight 
and one-half decades of education in architecture, 
science, and engineering, the Institute has had three 
different homes. The original one in the Mercantile 
Library Building on Summer Street in Boston saw the 
birth of M.I.T. and served it but a few years. The 
home on Boylston Street witnessed the growth of the 
Institute through its adolescent era, and the Institute 
has grown to vigorous manhood since moving to its 
site in Cambridge. In each of its three locations, 
M.I.T. buildings were marked by different, and char- 
acteristic, architecture. The story of Technology’s 
architecture is traced from the beginning in 1865 to 
the present time in a two-part article, of which Part I 

(Concluded on page 286) 
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Most of the current alloys developed for engineering 
use at elevated temperatures contain Molybdenum. 


As stresses and temperatures—such as those used for 
marine propulsion power plants—increase, it is certain that 
the alloys which make this possible will rely more and 
more upon their Molybdenum content. 


Climax furnishes authoritative engineering data on 
Molybdenum applications. 
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ENGINEERED 
FOR PRODUCTION 


Diefendorf makes gears 
to meet the exacting 
standard of the engineer 
who designs for produc- 
tion—quality in mate- 
rial and workmanship. 
All materials. All styles. 


DIEFENDORF GEAR 
CORPORATION 


Syracuse, New York 


DIEFENDO:RF 
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THE ORIGINAL SWING BOOM MOBILE CRANE WITH 
FRONT-WHEEL DRIVE AND REAR-WHEEL STEER 


TKORAUME IKCAUR 


MOVES LOADS 
EASIER - FASTER - 
SLASHES COST OF 
MATERIALS HANDLING 









At your service 24 hours 
every day because it is gas- 
oline-powered (no layups 
for battery charging).Works 
inside and outside your 
plant. KRANE KAR serves 
also as an auxiliary to ex- 
ical la itt isting crane facilities . . . 
Sides as well im = est and as an emergency tool 
* for plant maintenance. Let 
Gas or Diesel. Pneumatic or solid us show you. Ask for Bulle- 
rubber tires; 9 to 37 ft. booms or tin No. 79 or for a Sales- 
adjustable telescopic booms; elec- Engineer. 


tric magnet, clamshell bucket, and 
other accessories available. 1, 2%, 5 and 10 ton capacities. 


SILENT Hoist & CRANE Co. 


891 63rd ST., BROOKLYN 20, N. Y. 














THE TABULAR VIEW 
(Concluded from page 284) 
begins on page 297. In the first installment, the author, 
CAROLINE SHILLABER, recalls the splendor of an earlier 
day, and emphasizes architectural progress in Tech- 
nology buildings up to 1938, when the Institute en- 
tered upon a new era of construction. Miss Shillaber 
is a graduate of Smith College. She has been assistant 
librarian in the Library of Landscape Architecture 
and City Planning at Harvard University. Not long 
ago, however, Miss Shillaber became librarian of the 
Arthur Rotch Memorial Library of Architecture at 
M.I.T. from which vantage point she has documented 
Technology’s architecture. She has contributed arti- 
cles to Speculum, A Journal of Mediaeval Studies, 
and is a member of the Society of Architectural His- 
torians. Part II of this documentary article, dealing 
with the vast changes which have occurred since 1938, 
will appear in the May issue of The Review. 


Tornado Tragedy. — Less than a week before 
Alumni Day, 1953, central Massachusetts was sud- 
denly struck by a vicious tornado that wrought havoc 
over a 40-mile strip, and brought death, desolation, 
destruction, and demoralization to hundreds of inno- 
cent victims. Always ready to help those distressed 
by emergency, Americans responded in providing 
temporary shelter and in rehabilitating the stricken 
region. Today, less than a year later, the scars are 
healed and a story of magnificent co-operation is re- 
vealed (page 303) by WatTer C. Voss, ’32. Joining the 
M.I.T. Faculty in 1928, he became head of the De- 
partment of Building Engineering and Construction 
in 1940, and served in that position until his retire- 
ment in 1953. This post fitted him admirably for the 
responsibility of serving as consultant to the Worces- 
ter Housing Authority which assumed major respon- 
sibility for the program of rehabilitation. To a long 
and distinguished career in the field of building con- 
struction, Professor Voss adds new laurels by serving 
the Institute this year as special lecturer. 











Air Reduction Co., Inc. 
8 Contracts 


Satisfactory Construction 
For the past five years, 66% of our total billing to 34 


different companies has been repeat business, largely 
non-competitive — proof of satisfactory construction 
and completion. 

W. J. BARNEY CORPORATION 


Founded 1917 
101 Park Avenue, New York 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, ‘20, President 
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ioe filled he here 


It takes tons and tons of materials 


to fill the prescriptions that give strength and stamina to the steel you use 


THE STEEL that’s everywhere—in your automobile, in 
trains, machines, and buildings—is stronger and more 
enduring because it has been treated with special 
“vitamins and tonics.” 


STEEL GETS ITS VITAMINS from the industry’s 
“drugstores” —the plants where alloying metals are 
made. Here, prescriptions usually call for ingredients 
by the ton. Their huge “mixing bowls” are white-hot 
electric arc furnaces, in which temperatures reach over 
3,500 degrees Fahrenheit. 

These alloying metals are refined and concentrated 
forms of both rare and common metals. Among them 
are chromium, boron, silicon, tungsten, columbium, and 
vanadium. Individually, or together, they give steel du- 
rability, toughness, hardness, rust and corrosion resist- 
ance, and other special qualities. Chromium, for exam- 
ple, is the secret of making steel stainless. 





ELECTROMET Alloys and Metals 
HAYNEs STELLITE Alloys 
ACHESON Electrodes 


PyROFAX Gas 
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UCC’s Trade-marked Products include 


BAKELITE, VINYLITE, and KRENE Plastics 
Prest-O-Lrr_E Acetylene 
EVEREADY Flashlights and Batteries 


VARYING COMBINATIONS of these and other 
alloys are added to every ton of molten steel produced 
today. Without them we wouldn’t have the hundreds 
of different kinds of steel that do so much for all of us 
in so many ways. 

MORE THAN 50 ALLOYS—The people of Union 
Carbide pioneered in the development and production 
of alloying metals. They produce more than 50 different 
alloys for steel and other metals that go into products 
that serve you. 


STUDENTS AND STUDENT ADVISERS: Learn more about career 
opportunities with Union Carbide in ALLOYS, CARBONS, CHEMICALS, 
GASES, and Piastics. Write for booklet K-2. 


Uniton CarRBIDE 


AND CARBON CORPORATION 
30 EAST 42ND STREET [ifgm@ NEW YORK 17, N. Y. 
In Canada: UNION CARBIDE CANADA LIMITED 





NATIONAL Carbons 
LINDE Oxygen 
SYNTHETIC ORGANIC CHEMICALS 
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DyNEL Textile Fibers © PRESTONE Anti-Freeze 
UNION Carbide 








The miracle strength and safety of Goodyear’s Triple-Tempered 3-T All-Nylon Cord! 


The extra mileage of a thicker tread! The safer footing of Resist-a-Skid traction! 


The All-Nylon Cord Double Eagle is known, deservedly, as the 


And now... Goodyear fursens Ahe 


world’s finest passenger car tire. 


| AT Now Goodyear announces still greater improvements. Ingenious, 
New All-Nylon Cord new “Safety Silencers” in the tread pattern practically eliminate 
squeal” on turns to give you a new, smooth, quiet “velvet ride.” 
D bl EK; | And this new tread gives you even greater traction than before. 
OU. e ag e The All-Nylon Cord Double Eagle is actually up to 11% to 2 times 
stronger than standard cord tires. It delivers more mileage, by far, 


wth Mhe OW yu than any other passenger Car tire. 


« ° . See the new, improved All-Nylon Cord Double Eagle at your 
e V et eC pA Goodyear dealer’s now. Goodyear, Akron 16, Ohio. 


GOODFYEAR 


Dhe avorlds finedt Live... ty vetted / 


Double Eagle, T.M.—The Goodyear Tire & Rubber Company, Akron, Ohio 
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Statue of Leif Ericson (March Contents 
page) has been erected in Boston on 
Commonwealth Avenue, at Charlesgate 
East, near Kenmore Square. The statue 
by Anne Whitney is about three quarters 
of a mile from M.1.T. and overlooks the 
Back Bay Fens. 


How Well Do You Know Boston? 
This exquisite architectural detail from 
an earlier period of Boston’s history has 
probably been passed by every Tech- 
nology Alumnus. Can you identify, and 
locate, this well-displayed doorway? If 
not, see Contents page for next month. 
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Raymond E. Hanson 
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The Trend of Affairs 


_ TV Counts Blood Cells 


HE television camera has been turned into the 

eye of a simple and ingenious computer to count 
microscopic particles such as blood cells, bac- 
terial cultures, or grains of photographic emulsion. 
The system, known in its laboratory stage as the San- 
| guinometer, was developed by a team of electronics 
» engineers at the David Sarnoff Research Center of the 
Radio Corporation of America in Princeton, N.J., 
» working in close co-operation with the Sloan-Kettering 
© Institute, research unit of the Memorial Center for 

| Cancer and Allied Diseases, in New York. 

The equipment was devised to provide a simple, 
rapid, and accurate mass method of taking blood 
counts to detect the first signs of radiation sickness 
» among persons in the target area of an atomic bomb. 
A blood count is an important indicator in many dis- 
» eases and in those circumstances where anemia may 
be a complication, such as overexposure to radiation 
' which may occur during atomic attacks. 

In addition to this possible emergency use, its ap- 
plication is foreseen in hospitals and research centers 
to perform almost instantaneously and with a mini- 
mum of error a process that has long been a laborious 
and often unprecise manual operation. 

The Sanguinometer is essentially a closed-circuit in- 
dustrial television system combined with an optical 
microscope and a novel computer that has the ability 
to make a count of particles in a given field by means 
of a unique electronic circuit. The television camera, 
substituting for the eye of the observer at the eyepiece 
of the microscope, feeds the information it “sees” to 
both the computer and a monitor viewing screen, used 
in the developmental version to help in focusing and 
illuminating the microscopic specimen. 





Cutting Machine 
A study in modern metal processing, by David W. Corson from 
A. Devaney, Inc. N.Y. 


APRIL, 1954 


In operation, the camera tube of the Sanguinome- 
ter, scanning the specimen under the microscope, 
sends out video pulses as the scanning beam strikes 
the images of the particles to be counted, and the 
pulses in turn actuate an electronic counter. As in all 
television processes, the beam scans its field of vision 
from side to side, progressing downward in a series of 
parallel lines. The lines are so close together that in a 
normal microscopic magnification each particle to be 
counted interrupts several lines as the scanning beam 
moves across the field, and consequently produces 
several pulses in the output of the television system. 
Normally large particles will interrupt more lines and 
produce more pulses individually than will small ones, 
and the counter would be unable to distinguish be- 
tween a large number of small particles or a small 
number of large ones. 

This obstacle was overcome by an ingenious diame- 
ter compensation circuit that is able to determine the 
average size of the particles by taking account of a 
direct relationship between the average time duration 
of the pulses and the diameter of the particles. This 
indicates the number of video pulses created by each 
particle, a figure electronically fed to the counter 
where it divides the total number of pulses to give an 
automatic reading of the actual number of particles. 

The entire process, as performed by the latest labo- 
ratory model is both simple and far more rapid than 
any manual count. Once the slide is prepared and put 
under the miscrosope, the operator manipulates a sin- 
gle control knob on the counting meter until an elec- 
tric eye tube on the meter case is closed. With com- 
pensation for the average diameter of the particles, 
the operator reads the meter to determine blood count. 

During laboratory tests employing microscopic 
blood specimens, an operator with the Sanguinometer 
was able to make several counts of red cells in various 
regions of the specimen and to average the results 
before a technician operating without the equipment 
could complete a single count. 
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Major Edwin H. Armstrong* 
By Edward L. Bowles 


| HAVE been asked to broadcast in memory of Major 
Armstrong. I was reluctant. I could not recoil from 
the great shock of his sudden death. Major Armstrong 
was a close friend and one with whom I have been 
privileged to work professionally. I had followed his 
career for years. I had come to regard him as one of 
the greatest creative minds the field of electrical com- 
munications has ever known. 

Major Armstrong was a humble man who enjoyed 
a humble beginning. The outstanding feature of his 
boyhood home in Yonkers was his attic room. He was 
a radio amateur—a member of that considerable 
global fraternity which by its experimentation in in- 
formal radio-communication, through code and voice, 
has contributed much, not simply to technology but 
to good fellowship and mutual understanding. 

When yet a student at Columbia, Armstrong dis- 
covered what is known as the regenerative circuit — 
the vacuum tube oscillator — now a commonplace in 
all radio transmitters and in receivers. This device 
literally revolutionized radio communication. Dur- 
ing World War I, as an officer in the Signal Corps, 
he made many original contributions, the most out- 
standing of which was the superheterodyne circuit. 
Today no radio receiver would be complete without 
this device. There followed the super-regenerative 
receiver —a discovery based on a phenomenon Arm- 
strong observed in his Columbia Laboratory before 
the war, the explanation of which had occupied his 
mind during the intervening period. One of the all- 
time great contributions, and one perhaps better 
known by the public, is his contribution of modern 
FM radio, This invention is predicated on a concept 
which had been held alien among our most noted 
communications authorities and proved impossible by 
at least one of the world’s leading mathematical 
minds. Here was Armstrong at his best, as a man of 
great faith, faith that the application of one’s talents 
can surmount man’s pre-disposition to resist progress 
and fall victim to dogma. To prove his point to a 
skeptical world, this man had finally to erect his own 
transmitter: the tower at Alpine, N.J., today stands 
as a symbol of his determination and his faith. 

The application of FM communication to the needs 
of our armed forces and its use in the landing opera- 
tions of the Marines demonstrated the outstanding 
superiority of this form of communications in tactical 
military operations. 

Each of Armstrong’s contributions was of a pro- 
found epochal character. How few men there are in 
any professional field who can match his persistent, 
systematic method and quality of discovery. Despite 
the fullness of his life of invention, so important were 
his contributions that he was never free from the 
plague and harassment of patent litigation. He was, 
however, never deflected from his research, nor was 
he deflected from an interest in humanity at large 


*Text of an address given by Professor Bowles over WGBH, 
the frequency modulation station of the Lowell Institute Co- 
operative Broadcasting Council, on the occasion of the untimely 
death (on February 1) o. a radio pioneer and outstanding con- 
tributor to radio science. 
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and in what radio could contribute to its enjoyment, 
enlightenment, and well-being. 

The very station over which this tragic message is 
being broadcast owes much to Major Armstrong's 
generosity. He donated the transmitter at Great Blue 
Hill. 

In the current evolution of business, homage is paid 
to the concept of organized research. This type of 
activity is often thought of as the modern substitute 
for old-time individual entrepreneurial effort. The 
imposing list of brilliant, inventive achievements of 
Armstrong, made on his own and without the benefit 
of vast staffs and massive facilities, confirms one’s 
faith in the enduring place of the individual creative 
genius. 

It is not often that man is gifted so far beyond the 
ordinary that he is destined to be immortalized by his 
own achievements. What can be nobler than a life’s 
work which gives constant inspiration to others as it 
unfolds mysteries and by its own hands opens them 
as things understood and things significant. 

How can one ask more of a man than that he shall 
be of great integrity, fighting for that in which he 
honestly believes, and fighting relentlessly when it is 
to establish a principle which has been violated or 
abused, thereby to contribute to a better world. 

All this and more may be said of Major Armstrong, 
the price for whose courage in life and devotion to a 
cause was untimely death. 


Ouch! 


HE millions of Americans who daily swallow in- 
4g ohever rm aspirin tablets —to combat “morning 
headache” and such contemporary ills promulgated 
so convincingly by radio announcers and other adver- 
tising media — would be startled to know that some of 
the best objective methods available for evaluating 
pain-relieving effect of drugs do not demonstrate the 
analgesic powers of aspirin. This fact is often 
cited by students of dolorimetry (the quantitative 
study of pain) but this is not to deny the pain-relieving 
efficacy of aspirin; such efficacy is acknowledged to 
be categorically established by long, practical experi- 
ence. The relationship is cited, rather, to emphasize 
the pitfalls of pain-study methods. 

Dolorimetry is beset by at least one general diffi- 
culty applying to all quantitative biological studies, 
and by at least four unique difficulties. In pain re- 
sponse, as in all characteristics, human beings show 
a wide range of variability. Hence in pain studies, as 
in all quantitative physiological research, single ob- 
servations are meaningless. Substantial numbers of 
subjects must be used in any test; results must be 
interpreted by means of the specialized techniques 
of mathematical statistics. 

Experimental difficulties unique to human pain 
studies include the totally subjective nature of pain, 
the impossibility of using animals as subjects, the fact 
that “placebos” (inert materials) have definite pain- 
relieving effectiveness, and the possible multiple na- 
ture of pain. 

Pain is purely subjective, is manifest only as a 
symptom. Hence the doctor must take at face value 
whatever his patient tells about the presence or in- 
tensity of pain; there is no objective clinical sign for 
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pain verification. It is obvious, then, that quantifica- 
tion of pain — whether it hurts a little or a lot, or how 
today’s pain compares with yesterday's pain — is 
highly approximate. 

These observations point to another special obstacle 
in pain studies, the impossibility of using experimen- 
tal animals. The veterinary is said to have a harder 
job than the physician because the animal patient 
cannot say where it hurts. Animals may be used as 
readily as human beings to study drugs producing 
effects that can be objectively measured; for example, 
variations in pulse rate or in blood pressure. In pain 
studies, animals are relatively useless because there 
is no objective measure of pain. 

An intriguing difficulty in pain studies is the ex- 
traordinary phenomenon of placebo reactors. A pla- 
cebo (pluh-see-bo) is an inert substance administered 
in the guise of a drug to a patient who thinks he is 
receiving a potent medication. Placebos have had a 
place in medicine through the ages. Their effective- 
ness is not limited to psychosomatic ills; placebo re- 
actors are not necessarily malingerers or neurotics. 
Indeed placebos are known to bring dramatic relief 
to some people suffering pain from extensive tissue 
injury, as in a wound or a major surgical operation. 
Hence studies of pain relief by drugs must be done 
by testing in parallel a placebo, an analgesic drug 
of known potency, and the drug whose analgesic 
properties are being assessed. 

Finally, pain studies are complicated by doubt as 
to whether pain may be regarded as a unitary phe- 
nomenon. Thus the effect of drugs on pain response 
is sometimes studied with normal human subjects by 
exposing the skin, as on the forearm, to heat until 
a sensation of pain is noted. Do findings made in this 
way apply to pain from extensive tissue damage as 
in surgery? Or to the agonies of childbirth, where pain 
arises from spasms in involuntary muscle? 

Much excellent research is now fast converting 
dolorimetry into an exact science. Outstanding studies 
are being done at the Massachusetts General Hospital. 
An example of the refinements in technique estab- 
lished by the latter studies is proof of the necessity of 
keeping the experimenter, as well as the subject, in 
the dark about the identity of placebo, standard drug 
of known potency, and new drug being tested. It was 
discovered that no matter how scientifically disinter- 
ested the experimenter may be, results are distorted 
if he knows what he is working with. Therefore, 
it is necessary to have all test substances coded 
by someone having no direct contact with the experi- 
mental work. 

Recent advances in dolorimetry are welcomed be- 
cause they facilitate discovery and evaluation of 
improved pain-relieving drugs. The new methods are 
also enabling re-evaluation of standard drugs, whose 
usage is based solely on practical trial and error. Thus 
the standard dose of morphine was established at 15 
milligrams on the basis of centuries of trial and error 
(employing crude opium in the early days). But new 
studies, employing the methods of modern dolori- 
metry, have shown that half as much morphine—eight 
milligrams—actually gives maximum pain relief. In 
short, half of the world’s supply of this valuable drug 
has been wasted through the centuries. 
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Whaling a la Mode 


HE pursuit of the whale is taking an increasingly 

technical turn. Time was when the main re- 
quirements were a brawny arm, a good eye, a 
harpoon, and a 25-foot whaleboat. Today, when the 
number of whales taken yearly is many times that in 
the historical heyday of whaling just before the Civil 
War, the American invention of a mother ship and a 
swarm of whaleboats operating as a group is still the 
pattern. A few small innovations, however, have been 
added. The iron-tipped harpoon has been replaced by 
an explosive missile fired from a small cannon; the 
mother (or factory) ship has grown to be one of the 
largest types of merchant ships built, with facilities 
for dragging the entire whale aboard and extracting 
the oil not only from its blubber but also from its 
bones and meat; and the whaleboats, now called killer 
boats or whale catchers, would put some submarine 
chasers to shame, although during World War II those 
who manned these underwater denizens felt they 
were operating a product highly representative of the 
technology of the Twentieth Century. 

An example of the modern whale catcher is the 
Enern, largest of the 230 such ships of various designs 
now serving European whaling fleets. With a length 
of 210 feet, a gross tonnage of 908 tons, and a propul- 
sion plant of 2,700 horsepower, this ship can pursue 
a whale at 17 knots, and recently completed a record 
run from antarctic waters to her home port in Norway 
in 21 days, 17 hours — after killing 245 whales during 
her first season. (These figures will bear comparison 
with the first trip of the Charles W. Morgan which 
took three years, three months, and twenty-four days. 
Fifty-three sperm and eight right whales were 
caught.) Navigating equipment includes gyro-com- 
pass and radar. Another feature is a variable pitch 
propeller which can be operated remotely from 
several positions on the ship. One such station is the 
gunner’s platform, far out on the bow. It may be of 
interest that the gunner and captain alone share sep- 
arate cabins. In the old days the harpooners were a 
cut below the mates in rank. 

Apparently there is enough parallel between hunt- 
ing for whales and hunting for submarines to merit 
the use of two modern devices which have proved 
their worth in antisubmarine work. These are sonar 
and the helicopter. The value of the helicopter in 
searching for whales, which can be seen from the air 
at considerable depths, as well as when blowing, is 
obvious. As for the sonar, a British firm has adapted 
that instrument to whaling requirements, so that the 
whale, once located, can be tracked in range and bear- 
ing, and will less frequently outguess the gunner. 
Range scales up to 2,000 yards (about one nautical 
mile) are provided. At least 11 whale catchers are now 
equipped with sonar. 

Another refinement borrowed from naval warfare 
is the radio transmitting marker buoy. Since it is 
reported that 10 per cent of all whales killed are lost 
before the factory ship can recover them, the marking 
of a killed whale is, as it has always been, a serious 
problem. The new marker buoy, built of lightweight 
alloys, contains an automatic radio transmitter or bea- 
con with a range of about 30 miles and battery capac- 
ity for about three days of operation. 
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SOME ASPECTS AND INCIDENTS OF 


Atmospheric Pollution 


By HAROLD BAVLEY 


been greatly augmented due to recent surveys 

and legislation propounded by some of the 
larger towns and cities in the United States. The pub- 
lic interest has become intense because of the tragedy 
which occurred in Donora, Pa. Similar occurrences 
have been reported from time to time in various in- 
dustrialized areas of our country, but it seems that 
only with the occurrence of the several fatalities in 
the Donora episode has the public become truly con- 
scious of the problem and the inevitable results when 
atmospheric contamination by toxic fumes, gases, or 
smoke, is neglected or regarded with little concern. 
However, the subject is an ancient one, probably dat- 
ing as far back as the Middle Ages. It has been re- 
corded that Queen Eleanor, wife of Henry III, was 
obliged to leave the town of Nottingham due to the 
unpleasant fumes arising from the burning of sea 
coal. The burning of sea coal was prohibited in Lon- 
don in 1273 as being prejudicial to human health. 

John Evelyn, the English diarist, in his pamphlet 
entitled “Fumifugium” published in 1661, refers in 
no measured terms to the effects of coal smoke in 
the city of London: “That This Glorious and Ancient 
City — should wrap her stately head in Clouds of 
Smoake and Sulphur, so full of Stink and Darkness, 
I deplore with Just Indignation.” 

It may seem that as man became more proficient in 
production and built his huge industrial plants, the 
concentration of foreign substances in the atmosphere 
increased. Unfortunately, a mistaken idea that smoke 
stacks pouring forth their clouds of Stygian darkness 
show a sign of prosperity and progress still persists. 
During a recent survey of a smoke and soot nuisance 
complaint in a city located in the Connecticut River 
Valley, an official of that city stated when advised 
of the purpose of the survey that, “Smoke in the air 
over a city is a sign of industry, and if one should 
find a smokeless industrial city, it would be a ‘dead 
city,’ a city without industry, a city in the throes 
of depression.” However, the public, particularly the 
working public, has become conscious of improved 
conditions at their places of toil, and have revolted 
against the formerly accepted standard of polluted 
atmosphere as a necessary evil. Plant owners and 
many public servants now feel that it is not necessary 
to pollute the atmosphere outside the plants by smoke, 
dust, and fume. They have realized that it is a sign 
of inefficiency and waste to allow smoke and soot (a 
sign of poor combustion and a waste of power), dust 
and fumes (which may be salvaged), to escape from 
the various plant discharge outlets into the atmos- 
phere breathed by tae public. The public has begun 
to complain and rightly so; for the undesirability of 
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T's importance of atmospheric pollution has 


a polluted atmosphere from a health, social, and fi- 
nancial point of view is not debatable. 

The community “cost” of a pollution nuisance is 
real and specific. Atmospheric pollution, particularly 
by smoke and soot, has been found to lower resistance 
to diseases, to lower vitality, and to increase sickness 
and the need for medical attention. Dr. I. H. Alexan- 
der, Director of Public Health, Pittsburgh, Pa., basing 
his remarks on statistics relative to pneumonia, has 
stated that: “It is without doubt the most important 
factor contributing to the high pneumonia mortality 
rate in industrial cities.” The medical and scientific 
director of the American Cancer Society, Dr. Charles 
S. Cameron, recently listed smoke pollution as one 
of the factors that may favor the development of can- 
cer. In the Smoke Abatement bulletins published by 
the Mellon Institute, Pittsburgh, smoke is accused of 
“stealing” sunlight. The bulletin further states: 

The smoke from factories and domestic fires, by filling 
the atmosphere with opaque clouds of smoke and by in- 
ducing mists and fogs, deprives the city dwellers of the 
luminous vitalizing, cheering, health giving, germicidal 
rays of the sun. 

The dark smoke strata of our cities intercept the bacte- 
ricidal rays of the sun. These rays either check the growth 
of, or completely exterminate various kinds of pathogenic 
bacteria. Their deadly effect on the tubercle bacillus is 
universally recognized.* 


A study by the United States Public Health Service 
of the decrease of light caused by smoke was made in 
the lower end of Manhattan in January, 1927. On 
sunny days it was found that there was a reduction of 
42 per cent in the amount of daylight at eight o'clock 
in the morning, and of 18 per cent at noon. 

Thus atmospheric pollution becomes a_ public 
health problem and must be considered to be of great 
concern to any community that would conserve the 
vital efficiency and protect the inhabitants’ health. 

An appeal to the local authorities that the atmos- 
pheric pollution by smoke, dust, or fumes may affect 
the health of the citizenry is not always welcomed by 
those holding political offices. However, as was pre- 
viously indicated, atmospheric pollution is not only of 
medical concern, but a most important economical 
aspect is involved. The polluting agent is not only 
harmful to plant and animal life but may be a nui- 
sance and damage our buildings, causing increased 
cost for cleaning, painting, and refinishing of building 
exteriors; it is destructive of real estate values and 
has started the migration of city dwellers into the 
suburbs; it depreciates merchandise; it increases soap, 
laundry, and dry cleaning bills in the home, in addi- 
tion to marked depreciation of interior furnishings, 


* Please see references at end of article, page 316. 
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thus increasing household living costs. It increases 
the amount, and therefore, the cost, of illumination 
used in the home and in business. 

Professor Philip Drinker of the Harvard School of 
Public Health has defined atmospheric pollution as 
an unusual concentration of any substance in the at- 
mosphere. These substances may be either solid, 
finely divided particulate matter, such as smoke, soot, 
cinder, fly ash, dust and pollen, or gases and mists 
not usually found in the normal atmosphere. Even 
though nature by attrition, disintegration and other 
phenomena, such as volcanic eruptions, dust storms, 
and the formation of fogs and mists, is guilty of at- 
mospheric pollution, nevertheless man-made con- 
tamination is probably of greater significance and 
more easily subject to control. This latter source 
should be attacked first. 

The belching stacks of industrial plants, locomo- 
tives, and docked ships spew forth contaminants that 
pollute the atmosphere. The smoking chimneys of 
dwellings, apartments, and public and commercial 
buildings also contribute their share. Of all the sub- 
stances that are dispersed in the atmosphere, smoke 
from the combustion of coal, while not the most toxic, 
certainly is the most abundant and is the major source 
of complaint by the public. 

When any fuel is burned, combustion products 
must be formed. If the combustion is not perfect, 
minute particles or solids, called soot, carried in the 
combustion products, make these visible. With some 
coals the ash becomes a powder and under certain 
conditions of fuel bed and draft, the ash may be 
drawn through the stack and when emitted will be 
visible. The term “smoke” is applied to combustion 
products that carry visible solid matter. As the solid 
matter increases, the density increases until the smoke 
becomes an opaque dark cloud. The public’s primary 
concern is with the soot. Soot is a mechanical mixture 
of fine particles of unburned carbon, tars, ash, and 
frequently sulfur and other compounds. The tar 
which the soot contains causes the soot to become a 
sticky mixture. 

The smoke nuisance is caused primarily by bitumi- 
nous coal, which contains volatile matter. This vola- 
tile matter passes off as a condensable vapor when 
the coal is heated. Different bituminous coals vary 
widely in the amount of volatile matter they carry. A 
low volatile bituminous coal is available on the mar- 
ket and should be used whenever practical. Massa- 
chusetts is known as a “hard coal state,” as far as 
domestic heating is concerned, but the many diversi- 
fied industries in the Commonwealth use greater 
quantities of bituminous coal for plant heating and 
processing than they use of the liquid or gaseous 
fuels. However, it is believed that more oil and gas 
will be used in the future if the use of these new- 
comers becomes economically feasible or if the threat 
of coal shortages continues. 

The primary cause of atmospheric pollution by coal 
smoke is the failure to secure a sufficient amount of 
air intimately mixed at the proper temperature for the 
correct time interval with the combustible gases that 
are given off by the burning fuel. The secondary 
cause is carelessness, ignorance, and indifference in 
the firing and operating of fuel-burning equipment. 
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Using a fuel suited to the equipment, keeping the 
equipment in good condition, firing carefully and in- 
telligently and using automatic fuel-burning equip- 
ment wherever possible should aid materially in re- 
ducing the amount of smoke emanating from the 
stacks. The control of smoke at its source is an eco- 
nomic necessity, for fuel costs must be figured as part 
of the production cost. It is part of the overhead. Im- 
proved combustion of coal will result not only in the 
control of the smoke nuisance, but also result in the 
efficient use of a commodity that may become 
“scarce” without notice 

Unfortunately, smoke, soot, and the other products 
of poor coal combustion have no particular salvage 
value. Therefore, all efforts must be directed to pre- 
vent generation and dispersion of these substances. 

Although coal smoke is the most prevalent of at- 
mospheric contaminants, other dusts, fumes, and 
gases may also be indicted as substances causing pol- 
lution. Foundries, chemical plants, and dusty indus- 
tries in general may pollute the air with process 
effluents which may have either toxic or nuisance 
properties. It is indeed fortunate that in most cases 
the concentrations of toxic contaminants discharged 
from some of our plants are so quickly reduced by 
dilution in the surrounding atmosphere that no im- 
mediate danger exists. Most complaints by the public 
are due to the nuisance created by the discharged 
matter. However, the literature is replete with inci- 
dents in which the public has been injured or poi- 
soned by toxic materials from industrial plants. 

The episode now called the “Donora Disaster” oc- 
curred during the latter part of September, 1948, 
when heavy smoke and fog settled over this small in- 
dustrial city located in Pennsylvania’s Monongahela 
Valley. Lack of air movement plus the continuous 
discharge of fine particulate matter, gases, and fumes 
into the atmosphere by the industrial plants in this 
area, contributed to the density of the smog. After 
two or three days, the atmosphere had become so 
contaminated that a large section of the populace, 
particularly those suffering from cardiac and asth- 
matic conditions, were affected. Nineteen of these suf- 
ferers died, and 500 to 600 more were treated by local 
physicians and hospitals. The State Department of 
Health, the United States Bureau of Mines, and the 
United States Public Health Service, immediately 
dispatched investigators to the affected areas to de- 
termine the cause of the atmospheric pollution. Pre- 
liminary reports indicted sulfur dioxide, sulfur 
trioxide, and fluorine as probable indirect causes of 
the catastrophe. Subsequently, the Division of Indus- 
trial Hygiene of the U.S. Public Health Service, at 
the request of the state government, management, 
and labor, conducted a detailed investigation of the 
nature and causes of the contaminants, the probable 
long-range effects, and methods for controlling future 
atmospheric pollution in this valley. The results of 
this study have been published. 

Similarly, in the latter part of 1930, a thick fog of 
unknown origin blanketed a good portion of the 
Meuse Valley in Belgium. More than 60 people died 
after a short acute respiratory illness of three or four 
days. Many head of cattle died or had to be 
slaughtered. When the fog disappeared on the sixth 
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day, the respiratory trouble went with it. Hydrogen 
fluoride and other fluorine compounds, emanating 
from industrial stacks, plus a particular set of me- 
teorological conditions, have been blamed for this 
catastrophe. Another investigation seems to indicate 
that these deaths were due to sulfur dioxide gas. The 
Meuse Valley incident received widespread publicity 
because of its dramatic suddenness and the imagina- 
tive theories expressed in the newspapers connecting 
it with a possible hidden supply of war gases. 

Only a few years ago neighbors of a plant engaged 
in handling beryllium compounds have allegedly con- 
tracted chemical compounds from the beryllium 
dust. 

The Division of Occupational Hygiene was re- 
quested by the Health Department of the City of Bos- 
ton to investigate a complaint wherein the occupants 
of a multi-tenanted building complained that ether 
vaporizing during the cleaning operation involved in 
the manufacture of white shoes caused headaches 
and nausea. The cleaning operation was being con- 
ducted adjacent to the stair well, so that there was a 
tendency for the diluted ether-air mixture to travel 
upward within the building, resulting in the easy de- 
tection of the odor. It is doubtful that the actual ether 
concentration was toxic. However, the psychological 
effect was apparent. This same shoe manufacturer 
had only recently relocated this operation, which was 
formerly situated near the windows fronting on a 
school, after the school authorities had complained 
that the ether vapors had caused illness among the 
school children and teachers. Installation of a wall 
fan afforded improved ventilation, and the vapors 
were exhausted to the outdoors. The tenants ceased 
their complaints after the simple improvement was 
made. 

A Worcester plant engaged in the manufacture of 
chrome-plated metal furniture occupied the basement 
of a three-story building. A tool manufacturing plant 
was located on the upper floors. A heavy concentra- 
tion of chromic acid mist was discharged from the 
plating operation to the outdoors. The discharge duct 
ended directly below the windows of the tool manu- 
facturer. Very little wind was needed to blow the 
diluted chromic acid mist into the plant whenever the 
windows were open. The employees of the tool com- 
pany complained of nasal and throat irritation, while 
the plant management avowed that damage was be- 
ing done to the machines and product. On the recom- 
mendation of the Division of Occupational Hygiene, 
the discharge duct was extended well above the roof 
of the building and weather-capped. 

A Salem plant asked our advice on the elimination 
of atmospheric contamination by hydrochloric acid 
and nitrous oxide fumes discharged from a metal- 
cleaning operation. Neighbors, as well as the plant 
employees working in an adjoining building, had 
complained of the irritating effect of this effluent. The 
plant management was very co-operative in eliminat- 
ing the cause for complaint. At present the exhausted 
mixture from the metal cleaning booths passes 
through a water and caustic washing system. The dis- 
charge duct has been elevated to 10 feet above the 
roof of the adjoining building. There have been no 
further complaints. 
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While such incidents as the Meuse Valley disaster 
are more spectacular and receive more publicity, the 
greatest number of complaints have to do with the 
“nuisance” created by substances that pollute the at- 
mosphere. Nuisance has been defined as an offensive, 
annoying, unpleasant or obnoxious thing or practice. 
Certainly the pollution of the air we breathe by sub- 
stances such as smoke, dust, and gases and the re- 
sulting annoyance and unpleasantness might classify 
atmospheric contamination as a nuisance. 

A survey in which the Division of Occupational 
Hygiene of the Department of Labor and Industries, 
and the Division of Sanitary Engineering of the De- 
partment of Public Health co-operated, was con- 
ducted as a result of complaints by neighbors of a 
rock wool manufacturing plant located near Pitts- 
field. On investigation, it was found that tons of fine 
rock wool were being discharged from the plant and 
showered down upon several houses and the land 
located within a half mile radius of the company. 
Large quantities of light dust were emanating from 
the top of the blow chamber of the blast furnace. The 
plant management realized that not only was the nui- 
sance complaint justified, but that a large volume of 
valuable product was being lost. At a meeting of the 
Board of Directors, it was decided to appropriate 
$10,000 for a dust-collecting system. 

A group of irate neighbors petitioned the Mayor 
and the Health Agent of the City of Chicopee to in- 
vestigate and eliminate the smoke and dust nuisance 
with which they had been afflicted. The purpose of 
the investigation was to determine the nature of the 
nuisance dust, the place of origin, and the means nec- 
essary to prevent the nuisance. Samples of the dust 
were obtained at the homes of the complainants and 
studied chemically, microscopically, and by x-ray dif- 
fraction in our laboratory. It was concluded that dust 
from a coal yard and passing trains, and soot from 
undetermined sources contributed to the nuisance. A 
company located in the vicinity using graphite and 
charcoal in the manufacture of foundry facing com- 
pounds was found not to be incriminated. Chicopee is 
located across the river from Holyoke, a highly indus- 
trialized city. It appeared that in addition to the 
smoke and soot being discharged from the industrial 
stacks in Chicopee, considerable smoke could be seen 
emanating from the industrial power plants along the 
Holyoke side of the river. These Holyoke plants were 
believed to be contributing to the atmospheric pollu- 
tion complained of by the people of Chicopee, since 
the prevailing wind would normally carry the smoke 
across the river from Holyoke to Chicopee. Since this 
was a problem that affected more than a single com- 
munity, it was proposed that the officials of the cities 
of Chicopee and Holyoke and the surrounding towns 
that were affected hold a conference to discuss this 
problem. Following this, if all agreed to the serious- 
ness of the problem, proper legislative action could 
be taken to promote a smoke abatement program, 
similar to that which has been adopted by Metro- 
politan Boston. Approximately 30 towns and cities are 
represented on a commission which is headed by a 
qualified engineer. A single commission could be 
formed by the cities and towns in the Southern 

(Continued on page 310) 
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The first classes of M.I.T. were held in the old Mercantile Library Building at 16 Summer Street, Boston, from February, 
1865, until the fall of 1866. The Mercantile Library was destroyed by fire in 1872. 


Architecture of M.I-T. Buildings 


Since the Civil War, Trends in American Architecture 


Have Been Reflected in the Form and Structure 


of the Institute’s Educational Buildings 


By CAROLINE 


SHILLABER 


Part I 


ITHIN the long tradition of classic architec- 

W ws and the wide scope of modern taste, 
M.I.T. has built approximately 100 buildings 
dedicated to learning and to research. In the history 
of its buildings is reflected the development of 
M.LT. that, in the years of its growth, paced the 
progress of America from 1861 to the present time. 
When the Institute was granted its charter by the 
Commonwealth of Massachusetts on April 10, 1861, 
the United States was a nation of 34 states on the 
brink of a civil war. In fact, Fort Sumter was fired 
upon just four days after M.I.T. received its charter. 
Less than three years earlier the first message had 
been sent (August 17, 1858) between England and 
the United States by transatlantic cable shortly 
before Darwin’s Origin of the Species appeared in 
print. The first oil well to be drilled in America was 
begun at Titusville, Pa., on August 28, 1859. In 1861, 
George F. Blake invented the water meter and 
Oliver Wendell Holmes is credited with having de- 
vised the stereoscope. Rapid strides in transportation 
and communication were being made with networks 
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of telegraph and railroad lines crossing the nation, 
and locomotives traveled at 15 miles per hour. 

Although the United States was about to be trans- 
formed from an agricultural to an industrial nation 
by the application of science, the field of technical 
study was still unexplored in the colleges and univer- 
sities. The importance of applying science and engi- 
neering to the development of industry was recog- 
nized, however, by William Barton Rogers, founder 
of M.I.T., who determined to establish the Institute 
with three branches: a Society of Arts, a School of In- 
dustrial Science, and a Museum of Technology. 

The Society of Arts came into existence first with 
headquarters in the old Mercantile Library Building 
at 16 Summer Street in Boston. In February, 1865, the 
School of Industrial Science held its first classes in the 
same building, classes that inaugurated the phenom- 
enal development from a school of 15 students to a 
complex organization geared to teaching and research 
at all levels of modern industry. A fire destroyed the 
Mercantile Library in 1872, but a tablet (actually 
placed around the corner on Hawley Street) marks 
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the birthplace of M.1.T. While the birthplace pos- 
sessed no architectural distinction it happened to be 
one of the many buildings designed by Gridley J. F. 
Bryant who had one of the largest architectural prac- 
tices of his time. 

In the fall of 1866, the Institute moved into its own 
quarters on Boylston Street, the Rogers Building. This 


When M.I.T. was known as “Boston Tech” its presidents 
occupied this imposing office, devoid of desk telephones. 




















Between 1866 and 1903 the Institute built and used a group of buildings (shown above with outlines shaded) in Boston’s Back 
Bay area. 


was a handsome structure for its day designed by the 
architectural firm of Jonathan and William G. Pres- 
ton, and not unlike the adjacent Museum of Natural 
History which has survived with its exterior little 
changed as the fashionable store of Bonwit Teller. 
Rogers presented a belated and somewhat stilted ap- 
pearance of the Greek revival style that had flourished 
in Philadelphia, New York, and Boston before the 
Civil War. From the Rogers Building 14 students 
were graduated in 1868. 

Succeeding classes increased steadily in size and a 
one-story building was put up beside Rogers in 1876 
with laboratories reserved for the use of young ladies 
who had first secured admission in 1871 with the ac- 
ceptance of Ellen Swallow, a Vassar graduate, as a 
student in chemistry. She was graduated from M.LT. 
in 1873, married Professor Robert H. Richards, ’68, 
and in 1876 was appointed instructor in the Women’s 
Laboratory as the building was called. Fortunately, 
it did not long survive under the scornful name but 
was torn down, together with shops that had been 
erected on the corner of Boylston and Clarendon 
streets, to make way for a new building in 1883, 
Walker, named for General Francis Amasa Walker, 
Third President of M.1.T. Although lacking the archi- 
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Walker Building (left) built in 1883, and the original Rogers Building (right) built in 1866, were the hub of the Institute's 
academic life. Bearing a somewhat stilted appearance of the Greek revival style, Rogers was used by the Department of Archi- 
tecture until 1938. 
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The six-story building illustrated above 
comprised Engineering A (left), Engineer- 
ing B (center), and the Henry L. Pierce 
Building (right) built in 1889, 1892, and 
1898, respectively. The three-story struc- 
ture at the left is Engineering C, built in 
1903. The Rogers Advanced Laboratory of 
Physics (left) and the library in Rogers 
Building (right) are shown below. 
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An aerial photograph of the M.I.T. buildings along the Charles River in Cambridge. Taken about 1936, this view shows the 
status of the Cambridge campus at the beginning of what may be termed the modern era in the Institute's architecture, 


tectural elegance of Rogers, Walker was approxi- 
mately the same size and included special rooms for 
the use of women students provided by funds raised 
largely through the efforts of Mrs. Richards. Rogers 
and Walker, together with a gymnasium on Exeter 
Street and shops on Garrison, were soon outgrown 
and a series of buildings was begun on Trinity Place. 

These buildings were known as Engineering A, B, 
and C, built in 1889, 1892, and 1903, respectively. 
Professor Francis W. Chandler was architect of A and 
B, and Rand and Skinner (Theodore H. Skinner, ’92) 
of C. Engineering B was planned originally for the 
Department of Architecture but the latter moved into 
the Henry L. Pierce Building (Professor Eleazer B. 
Homer, ’85, architect) when it was constructed in 
1898. In 1902, the Department of Electrical Engineer- 
ing was transferred from Walker Building to the Au- 
gustus Lowell Laboratory (Rand and Skinner, archi- 
tects) built especially for its use. 


Numerous though all these buildings seemed at the 
time, in less than 10 years, they, too, were inadequate 
to accommodate annual increases in enrollment, and 
the Institute solved the dilemma with characteristic 
originality and enterprise; it moved. Classrooms, labo- 
ratories, shops, libraries, and lecture halls were all 
moved from Boston to Cambridge. After possible sites 
in Boston were rejected, 50 acres on the Charles River 
Embankment were chosen in 1911. M.1.T. bought the 
land, constructed one vast edifice to house its diverse 
activities, and on June 14, 1916, dedicated its new 
establishment with ceremony due such an ambitious 
undertaking. 

The new site in Cambridge gave to M.I.T. a sweep- 
ing view of Boston. The Charles River in the fore- 
ground adds perspective and interest to the symmet- 
rical design of M.I.T. buildings that is forceful in its 
simplicity and imposing in its classic proportions. The 
architect, William Welles Bosworth, who was grad- 
uated from M.I.T. in 1889, brought to his task expe- 
rience in complex building projects and a brilliant 
ability to create powerful compositions by sketching 
in all details with broad, sweeping strokes. 

For M.I.T., Bosworth imagined a design in the 
grand classic tradition that harmonizes perfectly with 
the setting overlooking the Charles. The buildings 
flow from either side of a monumental portico in 
broad straight lines that parallel the River and its 
bordering highway. The center is marked by a great 
dome that dominates the composition and emphasizes 
the symmetry of the classic order. On the ground floor 
under the great dome may be found the dynamos and 
motors of the Department of Electrical Engineering. 


Dedicated in June, 1916, but completed in 1917, was Walker 
Memorial, designed as a recreational center for students, and 
so used even today. 
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The central buildings of the group form a major court 
with two smaller lateral courts that appear as flanking 
pavilions, although there is no interior division be- 
tween the individual buildings. Unity of design was 
achieved by reducing the Ionic order of the central 
building to a minor scale of two thirds in the lateral 
courts. 

The immense dome of the central building is pat- 
terned after the Pantheon in Rome. Actually it con- 
sists of two drums of reinforced concrete — one set 
within the other, with a spherical cap over the second. 
The portico of the main fagade, distinguished by 10 
Ionic columns, borrows depth from the width of the 
central court, for actually it is shallow in order not to 
darken the interior lobby. 

In the orientation of the buildings as a group, care 
was taken to arrange them so that classrooms would 
secure a maximum amount of sunlight. This first 
group of buildings, like many of later date, was of 
limestone with 4 warm tone that reduces glare from 
the sun. Landscaping the grounds had to wait until 
1928 when the courts were graded and planted with 
turf, elms were set in orderly rows parallel with the 
buildings, and sycamore, dogwood, and other trees 
and shrubs were massed in low- 
growing groups before the main 
portico. Finally, connecting paths 
were laid out between the various 
entrances. 

The new buildings were de- 
signed to accommodate all the edu- 
cational activities which ranged 


This photograph shows the George East- 

man Research Laboratories of Physics 

and Chemistry as they appeared shortly 

after the Eastman structure was com- 
pleted in 1932. 
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Dormitory buildings built between 1924 and 1931 were intended to form a quadrangle. The east and west sides of the quad- 
rangle have not been built to connect the east wing (left) with the west wing (right). 


through the fields of engineering, science, and naval 
architecture, with the exception of architecture 
which remained in the Rogers Building in Boston 
until a later date. The circular room under the dome, 
originally intended as an auditorium, with appropriate 
monumental staircase, was used as a library with a 
narrow, inconspicuous flight of stairs. Lecture halls, 
classrooms, drafting rooms, laboratories, shops, and 
several specialized libraries were arranged through- 
out the new buildings in a logical plan according to 
use and type of equipment. The first group of build- 
ings was finished in 1916 and was planned for 2,000 
students. But M.I.T. wisely adopted a policy of pro- 
viding for expansion adequate for twice that number 
by additions to this central core that would preserve 
the unity of its architectural design. 

Another building, east of the educational group, 
was also dedicated in June, 1916, although it was not 
completed until 1917. This was Walker Memorial de- 
signed by Bosworth to serve as a recreational and so- 
cial center for students who had lacked a common 
dining hall and meeting place for college activities 
during the early years of the Institute in Boston. Bos- 
worth adopted the same style and gray limestone for 


























































Entrance to the Pratt School of Naval Architecture and Ma- 
rine Engineering, built in 1920. Large ship’s anchors now 
adorn the entrance on each side of the staircase. 


Walker Memorial as was used for the main educa- 
tional group so that all buildings, which soon included 
dormitories, would have a homogeneous appearance. 

Walker Memorial faces the Charles River and is a 
solid building that conceals, behind its classic fagade, 
the various activities it was intended to accommodate. 
The portico is not wide but its six massive Doric col- 
umns express the same dignity and strength as is ex- 
pressed in the other Bosworth buildings. The first 
flcor was devoted to a dining hall, while other sections 


The official residence of the Institute's president is this hand- 
some structure completed in 1917, and first occupied by 
Richard C. Maclaurin. 




















The new William Barton Rogers Building, built in 1938, 
serves as main entrance to the Institute and houses the School 
of Architecture and Planning in Cambridge. 


of the building were reserved for athletic or social 
purposes, with one room set aside for meetings of the 
Corporation of M.I.T. The walls of the main hall are 
decorated with murals designed by Edwin Howland 
Blashfield and painted by his assistant, Vincent Ade- 
rente. Blashfield, who was graduated from M.I.T. in 
1869, had a long and distinguished career in mural 
painting; included in his accomplishments were the 
murals for the interior of the dome in the Library of 
Congress. In 1923, although nearly 80 years old, Blash- 
field undertook to design and to direct the entire 
Walker Memorial project, partly as a commission and 
partly as a gift. Aderente completed the central panel 
with such success that Blashfield was encouraged to 
add two panels on the opposite wall and to repaint 
the entire hall in order to unify and to harmonize the 
room as a whole. 

During its years in Boston, M.I.T. had no dormi- 
tories, although a group of individuals constituting 
the Technology Chambers Trust put up one hall on 
Huntington Avenue in 1902 that was supervised un- 
officially by the Institute. This was designed by Wal- 
ter H. Kilham, ’89, for 178 students, but Technology 
Chambers housed a very small proportion of under- 
graduates. 

When M.I1.T. moved to Cambridge, Bosworth was 
commissioned to draw plans for a dormitory unit of 
six houses, named Ware, Atkinson, Runkle, Holman, 
Nichols, and Craft. Built on Memorial Drive in 1916 
this dormitory was designed in the classic tradition 

(Continued on page 322) 
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A certain man went down from Jerusalem to Jericho, 
and fell among thieves, who stripped him of his raiment, 
and wounded him, and departed, leaving him half 
dead. ... 

But a certain Samaritan . . . came upon where he was, 
and when he saw him, he had compassion on him. And 
went to him, and bound up his wounds . . . and set him 
on his own beast, and brought him to an inn, and took care 
of him. And on the morrow when he departed, he took out 
two pence, and gave them to the host, and said unto him, 
Take care of him; and whatsoever thou spendest more, 
when I come again, I will repay thee. — Luke 10:30, 
33-35. 


UNE 9, 1953, provided the incident and setting for 

the most realistic application of the typical 

American reaction to a great need. In the early 
afternoon of this hot and humid day, the inhabitants 
of a 40-mile belt of countryside in central Massachu- 
setts, including the 11 communities of Petersham, 
Barre, Rutland, Holden, Worcester, Shrewsbury, 
Westboro, Southboro, Northbridge, Sutton, and 
Wrentham, were apprehensive of the ominous dark- 
ness of the sky and the dead stillness which usually 
precede a thunderstorm. As usual they closed their 
windows or hurried a bit on their way home and 
waited for the thunder, lightning, and rain. But this 
afternoon was to be different. Warm, moist air had 
been moving in from the Gulf of Mexico and a layer 
of cold air from the northern Pacific regions was mov- 
ing in over the warm air. A strong ground wind cur- 
rent caused the warm air to rise up into the upper, 
colder air. Then the air pressure dropped suddenly 
from a normal of 15 pounds per square inch to 1] 


Tornado in New England 


Stricken Region of Central Massachusetts Rebuilt 


through Huge Co-operative Effort of Rehabilitation 


By WALTER C. VOSS 





pounds per square inch. This provided the differential 
necessary for high winds which coiled into the cone 
of the most disastrous tornado ever experienced in the 
history of New England. 

At about 4:30 p.m. the first fury of this upheaval 
of nature vented its force on a Petersham meadow, 
blasting a crater about 100 feet in diameter and 6 feet 
deep. It moved on from here at a speed of about 40 
miles an hour, accompanied by heavy rains, hail, and 
thunder and lightning. It did not lose its fury until it 
reached the town of Wrentham, where it subsided at 
5:40 p.m. Passing through and striking less densely 
populated areas, it nevertheless, in a little more than 
an hour, left in its path, 88 dead, over 1,000 injured, 
demolished 641 homes, seriously damaged 2,028 
others, ripped through the 600-unit federally aided 
Great Brook Valley Gardens and the 390-unit state- 
aided Curtis Apartments projects, and left 12,000 per- 
sons homeless. Property damage was estimated at 
$60,000,000. Then the sun came out and the sky 
cleared as if nature was taking compassion on the 
area by providing it with a period of daylight and 
respite to bind up its wounds. 

An analysis of the forces involved in the action of a 
tornado of these proportions discloses some fantastic 
figures. The vortex of this tornado varied in breadth 
from 300 feet to 2,500 feet in its oscillations. The cir- 
cumferential velocities of the wind in the rising swirl 
varied from 350 to 500 miles per hour. Using the com- 
monly accepted empirical relation between velocity 
and pressure, these velocities would indicate average 
static pressures varying from 490 to 1,000 pounds per 
square foot. When these are translated into impact 


The tornado that crossed central Massachusetts on June 9, 1953, completely demolished wooden frame buildings (left) but con- 
crete framed buildings (right) remained standing, even though damage to the interior was appreciable, and roofs were ripped off. 





Marvin Richmond 


















effect, they may rise as high as 2,000 pounds per 
square foot. If one adds to these forces the boundary 
effects of partial vacuums produced by restrictions 
in the path of the moving air, it becomes increasingly 
clear that local areas could exist where the effects far 
surpass the pressure effects of the original atomic 
bomb. When one remembers that our structures are 
designed to resist safely lateral forces of only 40 
pounds per square foot, it becomes even more evident 
how hopeless the situation was. 

As a result, wooden framed buildings were de- 
molished. Buildings which were built with bearing 
walls for the support of concrete slabs or steel in- 
terior frames were destroyed in part, when pressures 
and vacuums coupled to lift slabs long enough to 
allow pressure pulses to blow out bearing walls before 
the slabs could return to their original position upon 
release of the pressures. This was clearly demon- 
strated in the state-aided Curtis Apartments project. 
The completely concrete-framed federally aided 
Great Brook Valley Garden Apartments project was 
left in a structurally sound condition except for the 


Worcester Telegram-Gazette 



























collapse of the two high stacks of the powerhouses 
and the damage ‘done by the impact of debris hurled 
against the walls. In both of these projects the roofs 
were stripped off of all buildings, glass sheared off 
close to the metal frames, and contents of all apart- 
ments were badly damaged in almost all cases. 

With the prompt realization of the extent of the 
catastrophe, local, state, and federal officials moved 
swiftly to cope with the situation. Francis J. McCrath, 
City Manager of Worcester, immediately declared a 
state of emergency. Civilian Defense, which had made 
plans for disaster relief, was quickly mobilized. Na- 
tional Guard units were ordered on to the scene be- 
fore dark. More than 100 State Police were moved in. 
The entire area was placed under complete guard. 
Police, fire department, and public works personnel 
worked around the clock. Trucks, axes, flashlights, 
stretchers, and other necessities were moved in by 
Civii Defense together with their personnel. The Red 
Cross and the Salvation Army, assisted by thousands 
of volunteers, moved in to aid the injured, the home- 
less, and the confused victims of the tragedy. Can- 
teens were set up to furnish food and drink not only 
for the unfortunate but for the personnel who worked 
without thought of rest or self. The injured were 
rushed to hospitals. The shelter of the Armory, 
Worcester Polytechnic Institute, Holy Cross College, 
and other institutions, as well as the homes of hun- 
dreds of private families, were offered for the tempo- 
rary housing and comfort of the refugees. Worcester 
Municipal Auditorium was made headquarters for 
disaster relief, where clothing, supplies, furniture, 
and other immediate needs soon piled up. The heart- 
warming experience of viewing the sacrifice and self- 
lessness of the ordinary person was stimulating and 
made one sense the tremendous reservoir of sympathy 
and service which is inherent in the American people. 
Nothing was too hard or too much. Blood banks were 
set up and were soon crowded with donors. Weary 
hours of searching through ruins, providing necessi- 
ties and caring for others were commonplace duties. 
(Continued on page 318) 


Trailers from all parts 
of the country were 
set up in empty lots 
or on the site of dam- 
aged homes to house 
those whose homes 
were damaged 
(above). Large brick 
smokestacks were 
toppled in the tor- 
nado, but concrete 
and brick structures 
remained structurally 
sound, Interiors were 
badly damaged by 
wind and debris, and 
roofs were torn off, 
but damage was not 
as great as to wooden 
dwellings. 


Marvin Richmond 
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Administrative Appointments 


HE appointments of Admiral Edward L. Coch- 

rane, ‘20, as Vice-president for Industrial and 

Governmental Relations, and of Professor C. 
Richard Soderberg, ’20, as Dean of the School of En- 
gineering at M.I.T., were announced on March 4 by 
James R. Killian, Jr. ’26, President of the Institute. 
The appointments became effective on April 1. 

In the new post of Vice-president for Industrial 
and Governmental Relations, Admiral Cochrane, who 
has been Dean of Engineering since 1952, will be con- 
cerned with the whole range of the Institute’s respon- 
sibilities to industry and government. He will serve 
to co-ordinate and to give administrative support to 
the special research and advisory activities at the 
Institute undertaken for industry and government, 
both national and local, and he will assist the presi- 
dent in discharging the executive responsibilities for 
this program. He will be a member of the Institute's 
Corporation. 





M.I.T. Photo 
Edward L. Cochrane, ’20 


Vice-president for Industrial and Governmental Relations 
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Dr. Soderberg, who succeeds Vice-president Coch- 
rane as Dean of Engineering, is widely known in the 
field of applied mechanics and is internationally rec- 
ognized as an authority on turbine design. Before 
coming to the Institute in 1938, Dr. Soderberg was 
manager of the turbine division of the Westinghouse 
Electric Corporation. He has been head of the De- 
partment of Mechanical Engineering at M.I.T. since 
1947. 

In announcing the two appointments, President 
Killian said: 

The Institute’s growth and its enlarged responsibilities 
for public service require a further division and re-defini- 
tion of administrative responsibility. Creation of this new 
vice-presidency will permit Julius A. Stratton, ’23, who is 
Vice-president and Provost, to devote his primary atten- 
tion to the Institute’s educational program and will greatly 
assist me in handling the administrative aspects of the 
Institute’s relations with industry and government. 

Admiral Cochrane is recognized as a distinguished engi- 
neer and administrator in both maritime and educational 
fields. He has made outstanding contributions to defense, 
to the public service and to education..- 


M.I.T. Photo 


C. Richard Soderberg, °20 


Dean of the School of Engineering 




















The Institute is also most fortunate in having available 
so distinguished a teacher and engineer as Professor Soder- 
berg to be Dean of the School of Engineering, the largest 
of the Institute’s five schools. 

Vice-president Cochrane will have administrative 
responsibility for the Division of Industrial Codpera- 
tion, the Division of Defense Laboratories, and for 
the Industrial Liaison Office. He will be chairman of 
an administrative co-ordinating committee for the 
Lincoln Laboratory, the members of which will in- 
clude: Professor Albert G. Hill, Director of this Lab- 
oratory; the Vice-president and Provost; the Director 
of the Division of Defense Laboratories; and the 
President. 

After studying at the University of Pennsylvania 
from 1909 to 1910, Admiral Cochrane entered the 
United States Naval Academy and was graduated 
with distinction in 1914. He did graduate work in 
naval construction at the Naval Academy and also at 
M.I.T., where he received the degree of master of 
science in 1920. During World War I, and from 1920 
to 1924, he was assigned to the Philadelphia Navy 
Yard. From 1924 to 1929 he was assigned to the Bu- 
reau of Ship Construction and Repair. 

He was named chief of the Bureau of Ships, with 
the rank of rear admiral, in 1942, became a vice- 
admiral in 1945, and the following year was ap- 
pointed chief of the Navy Materiel Division of the 
Office of Assistant Secretary. 

In 1947 Admiral Cochrane retired from active duty 
in the Navy to assume the duties of head of the De- 
partment of Naval Architecture and Marine Engi- 
neering at M.I.T. In the same year he was named to 
the President’s Advisory Committee on Merchant 
Marine. In 1950 he was appointed by the President 
to be chairman of the Federal Maritime Board and 
Maritime Administrator in the Department of Com- 
merce. He served in this dual capacity until October, 
1952, when he became M.I.T. Dean of Engineering. 

Dr. Soderberg, the new Dean of Engineering at 
M.I.T., was born in Ulvohamn, Sweden, in 1895. He 
has had wide experience, both in this country and 
abroad, in the general mechanical and electrical 
problems of large power machinery. 

After studying at the Technical Gymnasium in 
Harnosand, Sweden, Dr. Soderberg entered Chal- 
mers Institute of Technology in Goteborg, from which 
he was graduated as a naval architect in 1919. He 
spent a year in advanced study in naval architecture 
at M.I.T., where he received an S.B. degree. 

After a year on the technical staff of the New 
York Shipbuilding Corporation, he joined the heavy 
traction railway department of the Westinghouse 
Electric Corporation and in 1924 was transferred to 
the power engineering department, where he special- 
ized in problems of large turbine generators. In 1928 
Dr. Soderberg returned to Sweden for two years to 
undertake development of large turbine generators 
for the Swedish General Electric Company. He re- 
turned to Westinghouse in 1930, was appointed in 
1938 to the Institute staff as professor of applied 
mechanics, became professor of mechanical engi- 
neering in 1942, and head of the Department in 1947. 
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Faculty Changes 


HREE appointments to the Faculty of the Institute 

have been announced. After serving as president 
of Antioch College for five years, Douglas M. Mc- 
Gregor returns to the Institute next July to accept the 
post of professor in the School of Industrial Manage- 
ment. Leo R. Sario has been named visiting associate 
professor in the Department of Mathematics, and 
William J. McGill was appointed assistant professor 
of psychology in the Department of Economics and 
Social Science. 

Dr. McGregor was a member of the M.I.T. Faculty 
from 1937-1948. He is a graduate of Wayne College 
and Harvard University; and, during his years with 
M.I1.T.’s Department of Economics and Social Science 
was promoted from instructor to full professor of 
psychology and director of the Industrial Relations 
Section. 

Dr. Sario is a native of Finland and received the 
degree of doctor of philosophy at Helsinki University, 
where he was a teacher before coming to the United 
States in 1950. The following two years he served at 
the Institute for Advanced Study in Princeton, and 
from 1952-1953 was a research fellow at Harvard 
University. Dr. Sario has published extensively in the 
field of Riemann surfaces. 

Dr. McGill, formerly a staff member of M.I.T.’s 
Division of Industrial Codperation and a part-time 
instructor in psychology, received the degrees of 
bachelor of arts and master of arts at Fordham Col- 
lege. In 1953 he was awarded the degree of doctor 
of philosophy by Harvard University. Dr. McGill 
served as an instructor at Fordham College from 
1947-1948 and at Boston College from 1948-1949, 
and was a teaching fellow at Harvard University 
from 1949-1950. 

Recent resignations include: Lawrence B. Arguim- 
bau, Associate Professor of Electrical Communica- 
tions; Reinhardt Schuhmann, Jr., ‘38, Associate 
Professor of Metallurgy; and Charles W. Steinmetz, 
instructor in the Department of Modern Languages. 


Bibliodynamics 
Se - > Charles Hayden Memorial 
Library,” a 16-millimeter color sound motion pic- 
ture just completed by the Library, received its first 
preview showing befere James R. Killian, Jr., ‘26, 
President of the Institute, and Karl T. Compton, 
chairman of the M.I.T. Corporation, and others on 
January 19, 1954. 

Narrated by Paul M. Chalmers, Associate Director 
of Admissions, the script was prepared by Miss 
Margaret P. Hazen and other members of the Library 
staff, assisted by Walter L. Milne of the Institute's 
News Service. Photography and sound recording 
were by Oscar H. Horovitz, 22, an amateur cinema- 
tographer of international reputation, who also di- 
rected the film with the assistance of Robert E. Booth, 
Associate Librarian. Musical score was taken from a 
tape recording played at the Library dedication. 

This is one of the first color sound films recorded 
on a magnetic sound strip that has subsequently 
been converted into an optical color sound print. 
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In the main, classes to hold reunions this year 
will be those whose numerals end in four or nine. 
Presented below is the information available to date 
on the locations and dates for these gatherings. 


1894 Reunion on campus at M.I.T. Samuel C. Prescott, 
Secretary, Room 16-317, M.I.T., Cambridge. 
June 11-13. Burton House, M.I.T., Cambridge. 
Burt R. Rickards, reunion chairman, 381 State 

Street, Albany 10, N.Y. 

June 15-17. The Pines, Cotuit, Mass. Elbert G. 
Allen, Secretary, 11 Richfield Road, West New- 
ton 65, Mass. 

June 11-13. 50th reunion at Oyster Harbors Club, 
Osterville, Mass. Carle R. Hayward, reunion 
chairman, Room 35-304, M.I.T., Cambridge. 

June 11-13. Chatham Bars Inn, Chatham, Mass. 
Francis M. Loud, reunion chairman, 351 Com- 
mercial Street, Weymouth 88, Mass. 

June 11-13. Snow Inn, Harwich Port, Mass. Fred- 
erick J. Shepard, Jr., Secretary, 31 Chestnut 
Street, Boston, Mass. 

June 19-21. Sheldon House, Pine Orchard, Conn. 
Charles P. Fiske, reunion chairman, 1775 Broad- 
way, New York 19, N.Y. 


1899 


1900 


1904 


1909 


1912 


1914 


1916 
messett), North Falmouth, Mass. Ralph A. 
Fletcher, Secretary, Box 71, West Chelmsford, 
Mass. 





June 11-13. The Treadway Inn (formerly Coona- | 


Class Reunions 





1919 June 11-13. Wentworth by the Sea, Portsmouth, 
N.H. Wilfred O. Langille, reunion chairman, 
Diehl Manufacturing Company, Finderne, Som- 
erville, N.]. 

1924 June 11-13. Sheldon House, Pine Orchard, Conn. 
George W. Knight, reunion chairman, 36 Arden 
Road, Watertown, Mass. 

1929 June 11-13. 25th reunion at Baker House, M.LT., 
Cambridge, Walter H. Gale, reunion chairman, 
Room 3-207, M.I.T., Cambridge. 

June 11-13. Wentworth by the Sea, Portsmouth, 
N.H. Carl H. Wilson, reunion chairman, 79 
Damon Avenue, Melrose 76, Mass. 

June 11-13. Snow Inn, Harwich Port, Mass. Os- 
wald Stewart, 2d, reunion chairman, 36 Pleas- 
ant Street, Marblehead, Mass. 

1944-2 June 11-13. Hotel Curtis, Lenox, Mass. Henry 

1944-10 C. Bourne, Jr., reunion chairman for 1944-2, 

Room 10-119, M.I.T., Cambridge. F. Scott 
Carpenter, Jr., reunion chairman for 1944-10, 
39 Middle Street, Hingham, Mass. 

June 12-13. Chatham Crest, Chatham, Mass. Ar- 
chie H. Harris, 3d, reunion chairman, Arthur 
D. Little, Inc., 30 Memorial Drive, Cambridge. 


1934 


1939 


1949 


Please contact your class secretary or reunion chair- 
man for the latest plans on your class reunion. Ad- 
vance notice of attendance will assist in planning 
Alumni Day (June 14) and class reunion events. 








Sophomore Composer 

rpoHE first performance anywhere of an original 
r march by Andrew F. Kazdin, M.I.T. sophomore 
from Larchmont, N.Y., was the concluding work in a 
performance by the M.I.T. Concert Band at Tufts 
College on Friday, March 12. In addition to Kazdin’s 
composition, Marche Baroque, the program included 
the Military Symphony in F by Gossec, the First Suite 
in E Flat by Holst, and other works by Milhaud, 
Piston, and Perschetti. 

The 50-piece M.I.T. Concert Band was under the 
direction of John Corley. Its performance, sponsored 
by the Tufts College Department of Music, was held 
in the Henry Clay Jackson Gymnasium on the Tufts 
campus in Medford, and was open to the public with 
no admission charge. Members of the M.I.T. Band 
were entertained at a dance following the concert. 


Chairman, Freshman Advisory Council 


ORMAN C. Dan_, ’52, Assistant Professor of Me- 
N chanical Engineering at M.L.T., has been named 
to the chairmanship of the Institute’s Freshman Ad- 
visory Council, it was announced in March. 
Professor Dahl assumed his new duties on March 
6 at an all-day meeting of the Council. He succeeds 
Professor Francis Bitter of the Physics Department, 
who had been head of the advisory group since it was 
established in 1952 to further close student-faculty 
relationships and to help students develop in profes- 
sional competence. 
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R. H. Robnett: 1905-1954 


| peg H. Rosnerrt, Associate Dean of the School 
of Industrial Management since 1952, passed on 
at his home in Winchester on February 16. A native 
of Salem, Ore., where he was born in 1905, Dean 
Robnett was educated at the University of Oregon, 
from which he was graduated with the degree of 
bachelor of science in 1928. He remained at the Uni- 
versity of Oregon for four years as assistant graduate 
manager. He took up graduate work at Harvard 
University, receiving the degree of master of business 
administration in 1934, the year in which he joined 
the staff of the Institute as an assistant in the Depart- 
ment of Business and Engineering Administration. 
He became assistant professor in 1937, associate 
professor in 1942, and professor of accounting in 1947. 
Before becoming associate dean he had served as 
fiscal officer of the Division of Industrial Codpera- 
tion at M.I.T. 

Dean Robnett was a member of the Institute's 
Committee on Educational Survey from 1947-1950 
and in 1947 was a member of the Advisory Board on 
Relationships of the Atomic Energy Commission with 
its contractors. In 1948 he served on the Advisory 
Committee Research and Development Contracts of 
the Department of the Army and in the following year 
was consultant to the chairman of the Research and 
Development Board of the Department of Defense. 

A member of the National Association of Cost Ac- 
countants, Boston Chapter, Dean Robnett had been a 
director of that organization since 1937. 
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Council Comments 

s President of the Alumni Association, Horatio L. 

Bond, ’23, opened the 30lst meeting of the 
Alumni Council at the M.I.T. Faculty Club on March 
1, at which 103 guests and members were present. As 
Secretary, Donald P. Severance, ’38, reported on the 
success of the Midwinter Meeting (as reported on 
page 253 of the March, 1954, issue of The Review); 
enumerated two changes in class affiliations; reported 
that between January 19 and February 9, an even 
dozen M.I.T. Clubs as remote as Havana, Knoxville, 
St. Louis, and Schenectady, had been visited by 19 
members of the Technology Faculty and staff. 

Also recorded was the action of the Executive Com- 
mittee in voting a change in alumni dues and subscrip- 
tion rates to The Technology Review. 

The Executive Committee voted to recommend to 
the Council that Article VII, Section 1, of the Bylaws 
be amended by substituting “four dollars ($4.00)” in 
place of “three dollars ($3.00)” in the first sentence, 
and “$4.00 or more” in place of “$3.00 or more” in the 
second sentence, so that Article VII, Section 1, as 
amended shall read: 


The annual dues, including subscription to The Tech- 
nology Review, shall be four dollars ($4.00) for all types of 
members of the Association, other than Honorary or Life 
Members. 

Any member who in any year has made a contribution 
to the Alumni Fund of $4.00 or more shall thereby have 
paid his dues to the Alumni Association for that year. 


It was further recommended that action be taken 
at the April 26 meeting of the Council according to 
Article X of the Bylaws. This article provides that the 
Bylaws may be amended at any time by a majority 
vote of the full membership of the Council, provided 
thirty days’ notice has been given through publication 
in The Review or by mail to the full membership of 
the Council. 

Also reported was action of the Executive Com- 
mittee on May 26, 1952, in appointing Leicester F. 
Hamilton, ’14, Harl P. Aldrich, Jr., 47, and Hugh S. 
Ferguson, ’23, chairman, to serve on a committee to 
study the status of graduate students at M.I.T., whose 
undergraduate training was received elsewhere. This 
committee was charged with the responsibility of rec- 
ommending ways of providing more effective partici- 
pation in matters relating to M.I.T. and the Alumni 
Association. The committee’s recommendation was 
accepted with appreciation by the Council, but is of 
sufficient importance that it will be reported in sub- 
stantial detail in a forthcoming issue of The Review. 

Raymond H. Blanchard, ’17, chairman of the Na- 
tional Nominating Committee, presented the slate of 
nominees listed in the March, 1954, issue of The Re- 
view, and Henry B. Kane, ’24, as Alumni Fund Di- 
rector, reported that, as of March 1, a total of 7,915 
Alumni had contributed $181,945 to the Alumni 
Fund for the current year. 

President Bond next introduced the nominees for 
office in the Alumni Association who were present, 
members of the M.I.T. Corporation, past presidents of 
the Association, and others at the head table. He then 
asked James R. Killian, Jr., ’26, President of the Insti- 
tute, to address the Council. 
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Dr. Killian spoke briefly on the day’s Corporation 
meeting and the several Departmental Visiting Com- 
mittees falling in the period of February 27 to March 
4. In this connection he cited the profound part that 
some of the Visiting Committees have played, a suc- 
cess probably unmatched at any other college. The 
Council can be proud of that record, for two members 
of each Visiting Committee are nominated by the As- 
sociation, and some or all Corporation members of the 
Committees may also include Alumni. 

Dr. Killian next spoke of the undergraduate admis- 
sions outlook for next fall. Applications for admission 
are 32 per cent ahead of a year ago, and it is estimated 
that there will be 2,400 final applications from which 
the freshman class of 900 will be chosen. As most col- 
lege applicants submit their credentials to several 
colleges, the Institute can expect a considerable at- 
trition from the group initially admitted. Another sig- 
nificant trend is that the Institute has received twice 
as many applications for scholarships as two years ago. 

Professor Arnold Tustin, the first Visiting Webster 
Professor of Electrical Engineering, compared the 
effect of the invention of the electron tube on the 
electrical engineering industry to the effect of the new 
hormone weed killers on weed and plant. In the lat- 
ter case, the weeds grow better, but this starves the 
root which withers, and the plant dies. Since the ad- 
vent of the electron tube, industry has sprouted radio, 
television, radar, guided missiles, automatic control, 
and so forth. It is Tustin’s concern that this has di- 
verted to these new fields much of the vitality of the 
longer-established branches of the electrical industry. 

It is his observation that throughout universities in 
Europe and in the United States today one finds 
everywhere teachers and students active and en- 
thralled in every variety of study and development in 
electronics; but almost no new work, almost no re- 
search and, most significant of all, very little enthusi- 
asm in the fields of electrical power supply, power 
utilization and application and machine development 
is to be seen. The question therefore arises of whether 
some steps ought now to be taken to insure no falling 
off of progress, and the prompt exploitations of new 
technical possibilities in these fields. 

Antoine M. Gaudin, Richards Professor of Mineral 
Engineering, presented a four-point program for as- 
suring this country a supply of metals and minerals 
adequate to satisfy its increasing industrial appetite. 
The first need is for finding more mineral deposits. 
Dr. Gaudin recommended appreciable expenditures 
for geophysical prospecting on a long-range, national 
scale. It is not in the least uncommon to have 10 or 15 
years elapse between the discovery of a major ore 
body and the first full-scale utilization of it. 

The making of ore out of what is now waste, or 
what might become waste, by improving the methods 
of processing was Professor Gaudin’s second point. 
Wasting less of the material may eventually prove to 
be an important part of any mineral and metal policy 
for this country. 

The increasing of imports of minerals and metals by 
protecting American capital and know-how in foreign 
lands was Professor Gaudin’s fourth point. It seems 
apparent that we shall always depend somewhat on 
foreign sources for certain of our minerals. 
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the new product, a thorough 





BUSINESS IN MOTION 





To our CrMeagued on Pewee yon ewe ee 


Recently a manufacturer who planned to make a new 
electric cofiee percolator came to Revere with a va- 
riety of problems. The first concerned the selection 
of a metal which would assure a quality product, yet 
be capable of economical fabrication in his plant. A 
Revere Technical Advisor consulted with the com- 
pany’s design engineers, and recommended copper in 
a temper suitable for deep drawing. The suggestion 
was based on the fact that this metal is ideally suited 
because of its excellent forming 
characteristics, the fine finish 
obtainable, and the ease with 
which it can be plated. 

In order to give further as- 
sistance in the development of 


study was made of the custom- 
er’s production equipment. It 
was pointed out that there were 
several possible methods of mak- 
ing the percolator body. Mutual 
analyses pointed out the best of 
these. This activity was espe- 
cially appreciated, because the 
manufacturer had previously 
done little with copper, having 
worked chiefly with aluminum. Both metals, of 
course, can be put through the same equipment, but 
since they have different characteristics, switching 
from one to the other requires special consideration 
of such matters as tooling, annealing, and finishing. 
During the period of trial runs and initial produc- 
tion Revere continued to work closely with the cus- 
tomer. Today the percolator is used daily in the 
homes of a growing number of satisfied owners. The 





fact that the manufacture of this new product started 
so smoothly and quickly was due in large part to the 
desire of the customer to collaborate completely with 
the Technical Advisory Service, and take full advan- 
tage of our experience and knowledge. 

First Revere contact was with the Purchasing 
Department. That is standard procedure. Subse- 
quently it was made possible for us to work with 
the design and tool engineers, methods engineers 
and production supervisors, in 
fact with practically everybody 
who had a position of responsi- 
bility in regard to the new prod- 
uct. 

Some Revere customers ask 
only for Revere Metals; others, 
as in this case, seek our engi- 
neering and production know- 
how, obtained over many years 
in the field. Our special techni- 
cal services, please understand, 
are not billed; they are a part 
of our contribution to the wel- 
fare of American industry, with 
which our own welfare is so 
inter-woven. Naturally, such 
services are provided on a confidential basis, and trade 
and production secrets are respected. 

Suppliers to every industry are just as eager as is 
Revere to win fast friends and loyal customers. 
Therefore it is suggested that no matter what mate- 
rials you buy, nor what you produce from them, you 
take your suppliers into your full confidence. Adding 
their knowledge and skill to yours should pay you 
well, at no extra cost. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
Executive Offices: 230 Park Avenue, New York 17,N. Y. 
SEE ‘“‘MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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WON’T LET YOUR APPEARANCE DOWN 
NO MATTER HOW WARM IT GETS 
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SPRINGWEAVE: 


SUITS 


Now you can always look smart... fresh... 
cool... and feel that way in a lightweight, 
non-wilt Springweave suit. For Springweaves 
. .. made of a new, wrinkle-resistant fabric 
. . . are also “tailored” to keep their fresh 
good looks in all weather. The patented col- 
lar, for example, holds its perfect crease and 
“hug” even after it has been cleaned and 
pressed, and you can wear a Springweave 


suit 9 months of the year. 
#Reg. T. M. Goodall-Sanford, Inc. Wool and mohair, rayon and 


$49.50 


3-MONTH PAYMENT PLAN AVAILABLE 


The COOP 


Harvard Square Store 
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ATMOSPHERIC POLLUTION 


(Continued from page 296) 
Connecticut Valley and the expenses shared by these 
towns and cities and by the Commonwealth. 

The citizens of Holyoke who live along the river 
petitioned their own Board of Health to alleviate the 
smoke nuisance caused by various plants located in 
their city. Controlling the nuisance at its source would 
not only benefit the people living in Holyoke but also 
those in Chicopee. The survey pointed out to the 
Holyoke Board of Health those plants that were the 
chief offenders, with photographs and laboratory data 
presented as proof. Through co-operation of the 
Board of Health, the mayor, and the press, proper 
and sufficient pressure was brought to bear on these 
plants. To date, some of these plants have spent con- 
siderable amounts of money in correcting the condi- 
tion causing the nuisance and have installed the latest 
fly ash arresting equipment. 

Occasionally, a temporary change in a plant process 
or in power-house equipment may result in conditions 
which will cause or aggravate a nuisance hazard and 
result in subsequent complaints by the public. Re- 
cently, at the request of the Board of Health of May- 
nard, we investigated complaints by people living in 
Maynard that fly ash or cinders were being deposited 
in great quantities on their properties. A local woolen 
mill, which was the only plant in the town, was found 
to be the source of this atmospheric pollution. The 
homes of the complainants lay in the path of the pre- 
vailing wind. Laboratory tests substantiated the 
fact that the material came from the stacks of the 
woolen mill’s power plant. The plant officials advised 
that during the past winter the company had started 
converting three of their five furnaces, so that oil 
could be used as a fuel. In order to maintain the re- 
quired heat output during the conversion period, it 
was necessary to overload two of these coal-fired 
furnaces most of the time. The power plant engineer 
advised that this forcing of the furnaces resulted in 
an excessive amount of smoke, soot, and fly ash being 
discharged from the stacks. Formerly, the usual pro- 
cedure was to use four coal-fired furnaces during the 
winter months; however, because of the changes 
made, only two coal-fired furnaces could be used. 
Conversion was completed a few weeks after our 
survey had been made. No further nuisance com- 
plaints were received by the local Board of Health. 

Sometimes when the officials of industrial plants 
are made cognizant of the fact that their plants are 
guilty of atmospheric pollution, they plead that the 
cost of correcting or even alleviating the causative 
conditions and the time involved would be prohibi- 
tive and might force them to move their plant else- 
where. Are they justified in taking this stand in 
maintaing the status quo? Based on precedent alone, 
public health is considered of greater importance. 
The U.S. Supreme Court has issued the following 
opinion on smoke abatement: 


So far as the Federal Constitution is concerned, we 
have no doubt that the state may, by itself or through 
authorized municipalities, declare the emission of dense 
smoke in cities or populous neighborhoods a nuisance and 

(Continued on page 312) 
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Don’t miss the Draper Exhibit in space No. 222 
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MELPAR 
A COMPLETE FACILITY . . . . 


has unusual advantages to offer 
qualified engineers 


RESEARCH e DEVELOPMENT « 
DESIGN e PRODUCTION 


RADAR AND COUNTERMEASURES 
RADAR BEACONS 

SONAR AND SOUND ANALYSIS 
MICROWAVE COMMUNICATIONS 
FIRE CONTROL EQUIPMENT 
DIRECTION FINDING EQUIPMENT 


e FLIGHT SIMULATORS AND TRAINING AIDS 
e¢ TELEMETERING AND DATA REDUCTION 
e SUBMINIATURIZATION TECHNIQUES 


Please send inquiries for additional 
information to 


DEPT. T.P.101 
MELPAR, INC. 
452 SWANN AVENUE 
ALEXANDRIA, VIRGINIA 





452 SWANN AVENUE @ ALEXANDRIA, VIRGINIA 


THE RESEARCH LABORATORY OF 
WESTINGHOUSE AIR BRAKE COMPANY 
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METAL PRODUCTS INC 


EQUIPMENT FABRICATORS 


WALTHAM 
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73 POND STREET, WALTHAM, 























Artisan engineers and work- AUTOCLAVES 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building DISTILLATION 
special equipment and machinery sini 

have been of value to many EXPERIMENTAL 
leading mechanical and process EQUIPMENT 

industries. 


CONDENSERS AND 


EVAPORATORS 


Write for a copy of “Process 
Equipment”. For a qualified engi- MIXERS 
neer to call to discuss your equip- JACKETED KETTLES 
ment requirements, telephohe 


WaAltham 5-6800 or write to: — PIPE, PIPE cons 
James Donovan, '28, General ) BEND 
Manager. 
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ATMOSPHERIC POLLUTION 


(Continued from page 310) 

subject to restraint as such; and that the harshness of such 
legislation or its effect upon business interests, short of a 
merely arbitrary enactment, are not valid constitutional 
objections. Nor is there any valid Federal Constitutional 
objection in the fact that the regulation may require the 
discontinuance of the use of property or subject the occu- 
pant to large expense in complying with the terms of the 
law or ordinance. 

The development of water supplies, sewage dis- 
posal, and sanitation facilities has worked hardships 
on some to the ultimate benefit not only of the ma- 
jority, but those who have been subjected to incon- 
venience and monetary loss. By making a thorough 
investigation of the causes of the atmospheric pollu- 
tion, it may be found that instead of an expenditure 
of large amounts of money or time, that by a rear- 
rangement or change in process, by improvement of 
firing and furnace tending, by the control of con- 
taminants at their source, there would result a loss of 
less salvageable material and fuel, so that the neces- 
sary improvements would result in more efficient 
operation and lowered production costs. 

Several cities, including St. Louis, Niagara Falls, 
and Pittsburgh, have set up elaborate smoke abate- 
ment programs, while other towns and cities have 
started surveys which may result in timely legislation 
for the elimination or reduction of atmospheric pol- 
lution. Not only is the smoke nuisance being investi- 
gated, but studies are being conducted in some cities, 
such as Cincinnati, to determine the concentration of 
metal fumes, fluorine, and sulfur dioxide in the city 
atmosphere, and the concentration of carbon mon- 
oxide in light, medium, and heavy traffic areas. Sur- 
veys seem to indicate that the greatest seasonal 
atmospheric pollution is found during the cold winter 
months and that the greatest daily contamination is 
usually found during the early morning. 

A survey made to determine the degree of atmos- 
pheric pollution should be under the supervision of a 
qualified engineer. The engineer with his background 
should be cognizant of what equipment is necessary 
to determine the concentration of the atmospheric 
contaminants. Air sampling devices, as used in the 
determination of atmospheric pollution in working 
areas within the plant, may be adapted for measuring 
the amount of pollution in the air outside of the plant. 

Smoke nuisance surveys should include soot-fall 
studies using deposit gauges. For the measurement of 
atmospheric pollution an apparatus called the Stand- 

(Continued on page 314) 


LICENSING ARRANGEMENTS WANTED 


| 
| 
We wish to acquire patent rights on electrical compo- | 
nents, instruments, or accessories used in the following fields: 


RADIO, RADAR, OR TELEVISION. TELEPHONE, 
TELEGRAPH, TELETYPE, OR SOUND 
ON FILM. PUBLIC UTILITIES. AIRCRAFT. 
Our preference is for items that have limited rather than 
mass markets. We have a particular interest in switches and 
relays, also in telephone parts and accessories. 
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THE TECHNOLOGY REVIEW 











Schools by P age R Smith Cees, re 
Use Webster Tru-Perimeter Heating 


Wakelon Public School is typical of the modern, 
low cost schools in North Carolina designed by 
Page & Smith, Raleigh, and using Webster Steam 
Heating Equipment. 


Examine this pleasing interior. Note the wall-to- 
wall installation of Webster Walvector blanket- 
ing the entire window area and concealing all 
piping. Tru-Perimeter Heating with Webster 
Walvector spreads gentle, even heat along cold 
perimeter walls — offsets heat loss beneath win- 
dows — provides draft-free comfort with window 
ventilation. 


Wakelon School has 12,914 sq. ft. of floor space, 
6 rooms and cafeteria, built in 1952 at a total 
cost of $127,000. Heating contract was $11,585 or 
9 per cent of the total construction cost. 


Webster Tru-Perimeter Heating for Schools uses 
Webster Walvector to replace the heat at the 
perimeter where heat loss occurs. Heating ele- 
ments mounted close to the floor spread heat the 
entire length of exposed walls, warm the air in 
the room, the floors, and the inside surface of 
outside walls. Gently moving warmed air is 
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Classroom in Wakelon Public 
School, Zebulon, N. C. Archi- 


drawn to floor level and across the floor into the 
inlet opening of the radiation. 
Webster Tru-Perimeter Heating results can be 
obtained with either forced hot water or Webster 
Moderator controlled low-pressure steam heating 
which varies heating automatically with outdoor 
temperature. Steam circulation is facilitated with 
Webster Traps and Valves. The rugged single 
unit Webster Moderator Control involves mini- 
mum maintenance cost — no blowers or fans, no 
buried piping, no useful floor space taken. 
Look into Webster Tru-Perimeter Heating for 
your school. Call the Webster representative or 
write us. 

Address Dept. TR-4 
WARREN WEBSTER & COMPANY 


Camden 5, N. J., Representatives in Principal U. S. Cities 
In Canada, Darling Brothers, Limited, Montreal 


Cb) ola les 
WALVECTOR 


For Steam or Hot Water Heating 
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ir Cooled Transformers 
(to 1000 KVA) 


Constant Current 
gulators (Static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 
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ard Deposit Gauge is in general use in England. It 
consists of a glass basin 30 centimeters in diameter 
resting on an iron stand and raised about four feet 
above the ground. An aperture in the bottom of the 
basin is connected to one or more large bottles, placed 
underneath, which receive both the rain water and 
the deposit which falls into the gauge. Once a month 
the material collected in the bottle is separated by 
filtration into soluble and insoluble matter and may 
be further analyzed for carbonaceous constituents, 
ash, tar, ammonia, sulfates, and chlorides. The results 
may be expressed in tons per square mile. The deposit 
gauge as used in our country consists of a wide mouth 
jar about eight inches high. Approximately one inch 
of distilled water and glycerine is placed in the jar. 
A number of these jars are then placed on roof tops, 
open lots, hills, and other locations where they will be 
free from wind eddies. Stands should be provided to 
hold the jars at least three feet above the ground 
level. Samples are collected monthly. A pilot jar 
should be kept by the engineer as a low-water alarm. 

One method of determining the intensity of smoke 
is by means of the Ringelmann Chart. This chart con- 
sists of black cross lines of a certain thickness and dis- 
tance from each other forming varying white squares 
between them. The sizes are: 


Thick- 
Number Smoke Lines ness Spaces Width 
0 None All 
White 

l Light Gray Black 1 mm. White 9 mm. 
2 Dark Gray Black 2.3mm. White 7.7 mm. 
3 Very Dark 

Gray Black 3.7 mm. 6.3 mm. 
4 Black Black 5.5mm. White 4.5 mm. 
5 Very Black All 

Black 


The chart is hung on a level with the eyes, about 
50 feet from the observer, as nearly as possible in line 
with the chimney. The engineer glances from smoke 
to chart and notes the corresponding number, record- 
ing the number and time of observation. Repeat 
observations are made at one quarter to one half 
minute intervals. From these records the average den- 
sity may be determined for each hour or for each 
day. Experienced observers often record in _half- 
chart numbers. The Metropolitan Boston Smoke 

(Concluded on page 316) 
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RESEARCH files of Arthur D. Little, Inc. 


Why Fiberglas Yarns Have Continually Improved 


In 1941, Owens-Corning Fi- 
berglas Corporation faced a problem. 
With a revolutionary new textile prod- 
uct they were reaching out for new 
markets. They could produce strong, 
flexible, continuous Fiberglas filaments 
only 32-hundred-thousandths of an 
inch in diameter with physical and 
chemical properties possessed by no 
other natural or synthetic fiber. 

To prevent newly formed glass 
filaments from seizing one against the 
other, lubricants were needed. Fila- 
ments cut themselves to pieces when 
wound, twisted or woven at high 
speeds. One of the Owens-Corning 
scientists hit upon the idea of using a 
radically different class of compound as 
a lubricant. 

Could Product Research by 
Arthur D. Little, Inc. help? The an- 
swer: broadened the use of Fiberglas 
yarns in the woven textile field for 
use in decorative fabrics, electrical in- 
sulation, laminated plastics, reinforced 
paper and tape, and coated fabrics. 


APRIL, 1954 


A Special Lubricant Solved 
the Problem. To perfect it, a team of 
Arthur D. Little physicists and chem- 
ists studied the composition, viscosity, 
adhesiveness, lubricating properties and 
stability of various materials. 

Out of these studies came a new 
water-base lubricant. (Oil would pre- 
sent a serious fire hazard.) This primer 
is so efficient that it lubricates freshly 
drawn Fiberglas strands wound at rates 
above two miles a minute. Its efficiency 
lasts through subsequent twisting, ply- 
ing and weaving operations. 

Arthur D. Little, Inc. has continu- 
ally functioned as an extension of the 
highly skilled research department of 
Owens-Corning Fiberglas Corporation 
or its predecessor company since the 
inception of Fiberglas in 1931. 

Is Your Product a Leader? 
Will creative imagination improve 
your sales? You may find the right 
answer in the laboratories of Arthur D. 
Little, Inc., where all fields of applied 


science and technology are represented. 


Here is concentrated a greater diver- 
sity of specialized personnel and fa- 
cilities than a single company can 
normally focus on a product develop- 
ment problem. Here, scientists blend 
their knowledge and talents with the 
industrial research experience of engi- 
neers and other technologists. These 
teams are ready to work with your own 
organization to develop new and better 
products with wider markets. 


Our folders, “Product 
Research” and “A Few 
Case Histories” will tell 
you more about these 
product development 
services. We shall also 
be glad to confer with 
you without obligation. 
Phone Boston, UNiver- 
sity 4-9370 or write: 


AS 








Arthur D. Little, Inc. 


30 Memorial Drive, Cambridge 42, Massachusetts 
315 
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The precision with which DOELCAM Synchros electrically trans- 
mit and receive position information is unsurpassed in a precision 
industry. DOELCAM Synchros are tested and perfected standard 
military and industrial components for use in servomechanisms, 
computers and automatic control systems. 


“Doelcamis corroration 


SOLDIERS FIELD ROAD, BOSTON 35, MASS. $ 3% 
West Coast Office: 304 Tejon Pl., Palos Verdes, Calif 7 
Instruments for Measurement and Control sk 

Gyroscopic Instrumentation * Servomechanisms 
Synchros * Microsyns * Servo Motors PY 
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when you insist on this mark 
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CURTIS vwniversat Joints 


1. Availability— 14 sizes always in 
eam %” to 4” O.D., bored or unbored 
ubs. 


2. Quality Standards — Curtis Joints 
set the standards for the industry; 
uniform high quality provides complete 
protection. 













3. Simplicity — fewer parts, simpler 
construction, easy assembly and dis- 
assembly. 


4. Constant Tests — catalog figures 
substantiated by constant tests on pro- 
duction joints in the factory for torque, 
tension and compression. 

PLUS — facilities and engineering skill 
to handle eens specification jobs 
always available. 









Not sold through distributors: write direct 
for free engineering data. 


G U * T i S UNIVERSAL JOINT CO., INC. 
Cc 8 BIRNIE AVENUE 
Trade GU Mark 


SPRINGFIELD, MASS. 
A MANUFACTURER OF UNIVERSAL JOINTS SINCE 












As near to you as your telephone 
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ATMOSPHERIC POLLUTION 
(Concluded from page 314) 
Abatement Commission allows Number 2 and Num- 
ber 3 smokes for a period of three to six minutes in 
any one hour, depending on stack classification. 

In presenting some aspects and incidents of atmos- 
pheric pollution by dust, fumes, and gases, an effort 
has been made to define some of the basic terms; to 
stress the importance of atmospheric pollution to the 
public, to government, and to plant management; to 
present some incidents and problems encountered 
while in contact with the public; and to describe some 
of the methods of survey and elimination of the cause 
for complaint. An endeavor has been made to present 
the problem in its true light so that further efforts 
will be expended by all concerned to investigate, 
study, and to help control or eliminate the factors 
causing pollution of the air we breathe. 
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from Industrial and Engineering Chemistry, 31:1316 
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2. “Blame Coal Yard, Mills for Smoke Nuisance,” 
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3. Lehr, Eugene L., “Control Programs for Smoke Nui- 
sance,” Connecticut Health Bulletin, February, 1947. 

4. “Control Smoke — Cut Costs,” Occupational Haz- 
ards, December, 1946 

5. Wyer, Samuel S., “Fundamentals of the Smoke Nui- 
sance — Prepared for Fuel-Power-Transportation,” Edu- 
cational Foundation, January, 1929, pages 42-44. 

6. Smoke Abatement Bulletin No. 3, Mellon Institute, 
Pittsburgh, Pa. 

7. Smoke Abatement Bulletin, No. 8, Mellon Institute, 
Pittsburgh, Pa. 

8. “Smoke Menaces Health,” Safety Engineering, De- 
cember, 1946, pages 56, 57, 60. 
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25:2827-2828 (September 29, 1947, No. 39). 

10. Frazer, William M., and Stallybrass, Clare O., 
Textbook of Public Health, Chapter IV, pages 83-100 
(Baltimore: The Williams and Wilkins Company, 1940, 
10th Edition). 

11. Schrenk, H. H., Heimann, Harry, Clayton, George D., 
Gafafer, W. M., and Wexler, Harry, “Air Pollution in 
Donora, Pa. — Epidemiology of the Unusual Smog Epi- 
sode of October 1948 — Preliminary Report,” Public 
Health Bulletin No. 306, Federal Security Agency, Pub- 
lic Health Service, Bureau of State Services, Division of 
Industrial Hygiene, Washington, D.C., 1949. 
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Manufacturer of all types of 
hairsprings, with more than 20 
years experience making Beryl- 
lium Copper Hairsprings for 
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CARBON BLACKS 
PLASTICIZERS 

PINE TARS 

PINE OILS 

DIPENTENE 

CHARCOAL 

CABOT COKE 

CABOT CHEMI-COKE 
WOLLASTONITE 

GARNET 

GEORGIA KAOLIN CLAYS 
CAB-O-SIL 

GUN TUBES 

NATURAL GAS 

NATURAL GASOLINE 

OIL WELL PUMPING EQUIPMENT 


Regular seminar meetings 
are held at the CABOT 
Cambridge Research 
Laboratories facilitating 
free exchange of 
information among 

staff members... 
resulting in better 


customer service 


EQ ON OREM SS TL 


Perhaps if you are not now using a Cabot product in your manufacturing operations, you will al- 
low us to help you to investigate the possibility of improving your product through use of one or 
more of ours. Let us become members of your product development staff by helping you through 
wise selection and assistance in actual application to make a better product more economically. 

We are ready and eager to join your staff. Simply write, call, or drop in to see us at 
your convenience. 





77 FRANKLIN ST., BOSTON 10, MASS. 
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if You Need 


Additional Manufacturing 


Capacity 


CALL IN 


LIGUID:s 


CONTRACT MANUFACTURING DIVISION 





<—@ Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 


defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 
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3100 South Kedzie Ave. Chicago 23, Illinois 
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TORNADO IN NEW ENGLAND 
(Continued from page 304) 


In this story of man’s humanity to man the efforts of 
the members of the Worcester Housing Authority and 
its able staff must be singled out for particular atten- 
tion, not only for their prompt, organized, and inces- 
sant work immediately following the disaster but for 
their devotion to their duty to rehouse the temporarily 
homeless families and to move quickly, so that these 
unfortunate people might get back into their homes 
by repairing the damage before inclement weather. 
The personal risks taken by some of these people, far 
beyond the call of duty, are significant. David M. 
Hayes, Assistant Executive Director of the Authority, 
even though injured by the collapse of a section of a 
brick wall on his car (which embedded pieces of glass 
in his skull), and entirely oblivious to his own welfare, 
rushed into nearby buildings of the Curtis Apartments 
telling the occupants to get under cover and not to 
light matches. He found a live telephone and called 
police, fire and public utilities to prompt them into 
immediate action. Raymond P. Harold, ’23, Chairman 
of the Authority, while on his way to Holden saw 
houses smashed and wires and trees down, went im- 
mediately to the scene but had to abandon his car 
because traffic had become hopelessly snarled. He 
too searched for a telephone, found none, then was 
able to flag down the first car that came along and 
proceeded to Great Brook Valley Gardens. 

Colonel Joseph T. Benedict of the Air Force Re- 
serve, and Executive Director of the Housing Author- 
ity, was waiting for a call from Mrs. Benedict to take 
him to North Worcester when a friend informed him 
of the terrible happenings in North Worcester. When 
his wife came, they immediately headed for the hous- 
ing project area. The area was a shambles; people 
were wandering around dazed and injured. All about 
them were dead, dying, and injured — with the ambu- 
lances and police trying to master the situation. Bene- 
dict made his way to the administration office where 
he found Harold had already given instructions for 
setting up a first aid station. Harold immediately 
ordered the setting up of a trailer campsite on the site 
of the nearby Lincolnwood development which had 
been completely demolished. Then he and Laurence 
H. Fisher, Assistant Secretary of the Authority, at 
their own expense set out on a 4,000-mile, week-end 
airplane trip to expedite the shipment of trailers to 

(Continued on page 320) 
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lasting performance that the seal provides. 


This patented seal is the key to the successful functioning of Graver Floating 
Roof tanks. Composed of two mechanisms—a weighted arcuate pusher and a 
spring-actuated hanger, it acts as a “ Vapor-Stop,”’ preventing loss of volatile 
“aia : vapors. The seal provides positive centering action for the roof. It also prevents 
The seal mechanism is an integral part the entrance of air and rain, and resists corrosion. 

of all Graver Floating Roof designs, in- Simple and foolproof, it eliminates the need for multiple seals. The mecha- 
cluding the Double-Deck Floating Roof ‘ “se : 

tank and the Center-Weighted Pontoon nisms are completely covered, and the fabric is asbestos coated with Neoprene, 
and Pan-type Floating Roof tanks. impervious to vapors. Graver’s “ Vapor-Stop” Seal is fire-resistant and Under- 

writers’ Laboratories approved. 
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TORNADO IN NEW ENGLAND 


(Continued from page 318) 

Worcester, not being satisfied by the promise given 
them through the usual channels of communication. 

They visited Wichita, Kan.; St. Louis, Mo.; Dallas, 
Tex.; Atlanta and Augusta, Ga.; and Aiken, S.C., 
where trailers were reported as available. Soon trailers 
were rolling toward Worcester, but not fast enough 
to satisfy Harold. He sent out a call for drivers who 
would go to Kansas and drive the trailers back to 
Boston. Dozens of drivers responded, deliveries were 
expedited, and soon 450 trailers were set, serviced, 
and families temporarily housed until repairs to their 
previous homes were completed. Some trailers were 
placed on the land of home owners whose houses 
were destroyed, so that they too might have shelter. 

While all of these activities were going on, the 
Central Massachusetts Disaster Committee was estab- 
lished. George F. Booth, editor and publisher of the 
Worcester Telegram and the Evening Gazette, served 
as chairman, and Everett F. Merrill, former City 
Manager, and Bishop John J. Wright of the Worcester 
Diocese, as members. Through their efforts the relief 
of personal and financial loss was prompt and sympa- 
thetic. Stores gave clothing, food, and furniture. 
Cities and towns in Massachusetts gave the proceeds 
of their parking meters for long periods of time. The 
State, through the efforts of Governor Christian A. 
Herter, made additional funds available. The public 
responded generously with funds, clothing, food, tem- 
porary housing, and offers of assistance in conducting 








the work. By late fall of 1953 nearly $2,000,000 had 
been raised for relief. To this the Red Cross expended 
unknown sums for both material and financial relief. 
The insurance companies came to the immediate re- 
lief of those affected, setting aside usual procedures. 

While the activities directly following the disaster 
have been generally known, very little is publicly 
known about the contributions made by many agen- 
cies and groups because of the continued concern of 
the Worcester Housing Authority to rehabilitate the 
badly marred housing projects which had just been 
completed under their charge before the tornado 
struck. Again it appeared that usual methods were too 
mercenary and self-seeking to provide what was 
necessary. Workmen deserted their usual employment 
and worked around the clock, in many instances 
without thought of remuneration. The contractors 
who had built the original projects were immediately 
called in and requested to move promptly toward re- 
pair and replacement of destroyed or impaired facili- 
ties. Although they had commitments on new projects 
elsewhere, they immediately brought in many of their 
men and much of their equipment from remote jobs 
for immediate action. In many cases they again 
worked around the clock under heavy pressure to 
meet, as soon as possible, the objective of the Housing 
Authority to get families into their houses. 

The insurance companies, both stock and mutual, 
took immediate steps to provide funds for reconstruc- 
tion. They set aside their usuai procedure, in such 
cases, of first determining the amount of damage and 
(Concluded on page 322) 
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Member Federal Reserve System 





BOSTON, MASSACHUSETTS 


Some Things YOU Should Know About 
The Tax on Your Life Insurance 


Your life insurance is subject to the Federal 
estate tax just as are your securities, your real 
estate and your business interests. 


The way you arrange your life insurance may in- 
crease or decrease the tax on your whole estate. 
This is particularly true since 1948 when the tax 
law first allowed a “marital deduction”’. 


To minimize taxes, and to provide a better finan- 
cial future for your family, it is essential that you 
integrate your life insurance into the plans you 
have made for distributing all your other assets— 
whether or not the other assets are jointly or 
individually owned. 


We shall be glad to work with your lawyer and life underwriter in helping 
you work out such an overall estate plan. 


We invite you to visit or write our Trust Department for a copy of our 
booklet, ““The Tax on Life Insurance’. It may help you conserve more of 
your life insurance for your beneficiaries. 


She 


New England Trust Company 


135 DEVONSHIRE STREET 
At the Corner of Milk Street 
BACK BAY BRANCH : : 99 NEWBURY STREET 





BANKING FOR _— NEW ENGLAND 
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TORNADO IN NEW ENGLAND 
(Concluded from page 320) 

then negotiating for a complete settlement, realizing 
that the use of the time consumed by this procedure 
was incompatible with the speed required. Instead 
they made substantial sums available at once and 
added to these from time to time, to allow for the 
payment of the necessary costs of reconstruction, 
while negotiation on the extent of damage and their 
liability were going on continually, but not impeding 
progress. The willingness to compromise, the honest 
desire to do the fair thing, and the acceptance of the 
incidental sacrifices on the part of all were stimu- 
lating and wonderful to experience. 

Rehabilitation is now nearly complete: families 
which had heavy financial burdens imposed upon 
them have had substantial relief, home life goes on 
as before, and a visit to the area today would show 
only minor scars of this terrible experience. Left is 
the appreciation of thousands of the efforts of modern 
society to meet catastrophe courageously, sympa- 
thetically, and with understanding and dispatch. 


ARCHITECTURE OF M.LT. 
(Continued from page 302) 
with Pompeian accents, and the group as a whole ex- 
hibited the light and gay elements of a Roman villa. 
But it was planned, as were all living quarters, for 
practical student housing in accordance with the re- 
sults of a study of dormitories at other colleges. Major 
contributions to this study were made by A. Farwell 
Bemis, 93, an eminent authority on housing prob- 
lems and founder of the Bemis Foundation at M.LT. 

The dormitory group has six stories and a two-story 
loggia above the main building. From this loggig 
arches open into rooms described as “dens, attractive 
probably to students in architecture, small in com- 
parison with the other rooms and for the moderate 
purse.” The dormitory itself is L-shaped, a plan that 
allows sunlight to penetrate all sleeping rooms, for 
in designing this group sun and shadow were studied 
in relation to room arrangement. 

In 1924, the second dormitory, designed by Bos- 
worth as part of a quadrangle, was built north of 
Walker. While less elaborate than the first, Bemis dor- 
mitory is a plain rectangular building planned to form 
the central section of the east wing of a quadrangle. 
Its walls of cream-colored brick are broken by fluted 
pilasters and the doorways suggest classic dignity. As 
considerable study had been made of living require- 
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ments for students, the rooms provide maximum com- 
fort and privacy without luxury. Four years later, a 
unit was connected to either side of this dormitory — 
Goodale on the north and Walcott at the south — form- 
ing a continuous structure that completed the east 
wing. In 1931, the architects, Coolidge and Carlson 
(Harry J. Carlson, 92) constructed the entire west 
wing — Wood, Hayden, and Munroe —of the in- 
tended quadrangle which still lacks the enclosing 
north and south units. This wing is almost identical 
in appearance with the east group of dormitories, ex- 
cept for the central unit which has a parapet along the 
roof adorned with Grecian urns. 

The president, no less than the students, was also 
provided for in M.I.T.’s new plan, and for him Bos- 
worth designed a charming house that would be a 
graceful home for a gentleman of the Italian Renais- 
sance. In 1917, the house was ready for Richard C. 
Maclaurin, Sixth President of the Institute, who pre- 
sided at the dedication of the Cambridge buildings. 
The President’s House is on Memorial Drive between 
Walker Memorial and the first group of dormitories. 
It is separated from Walker Memorial by Ames Street 
and is shielded from the dormitories by a row of tall 
cedars. Harmonizing in tone with the other buildings 
of the Institute, the President's House represents a 
subdued adaptation of Roman architecture to a dig- 
nified home. A garden for the President’s House was 
designed by Mabel Keyes Babcock who received de- 
grees from M.L.T. in 1908 and 1909. By a pattern of 
paved paths and the massing of dark evergreens, ac- 
cented with lighter foliage of deciduous trees and 
shrubs, Miss Babcock carried the formal theme of the 
house throughout the planting of the grounds. 

With the completion of the President’s House in 
‘917, Bosworth’s work at M.I.T. was not finished; he 
had yet to add two buildings to the educational unit: 
the Pratt School of Naval Architecture and Marine 
Engineering, and the William Barton Rogers Building 
for the School of Architecture and Planning. The first 
of these, built in 1920, extends northerly along Mas- 
sachusetts Avenue from the southwest corner of the 
original group and is joined to it by corridors. In style 
and material it is uniform with the 1916 buildings, and 
its main entrance on Massachusetts Avenue is similar 
to the doorways of Walker, but over the entrance to 
the School of Naval Architecture a model of a Nor- 
wegian ship in limestone symbolizes the purpose of 
the School. Opposite the entrance is a small lobby 
which serves as a naval museum where models of 

(Continued on page 324) 
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(Continued from page 323) 
ships are on permanent exhibition, while the re- 
mainder of the building is devoted to classrooms, 
offices, and laboratories. 

Twelve years passed before the School of Naval Ar- 
chitecture and Marine Engineering was balanced on 
the east side of Bosworth’s group by a corresponding 
building known as the George Eastman Research 
Laboratories of Physics and Chemistry. These Labo- 
ratories were constructed in 1932 from funds donated 
largely by George Eastman, a generous benefactor of 
M.I.T. The architects, Coolidge and Carlson, united 
the new building to the original group as a long wing 
of the same height as Bosworth’s minor order and of 
the same warm-tinted stone. The classic lines of the 
exterior are well proportioned and the building is an 
integral part of the original nucleus with cornice of 
the same height. In order to incorporate rigidity and 
freedom from vibration in its construction, Eastman 
Laboratories were placed on nearly 3,000 piles of re- 
inforced concrete driven into fill and organic silt that 
rests on a glacial drift of sand. The teak doorway leads 
into a small lobby lined with Italian travertine dec- 
orated with bronze medallions. Across the lobby and 
opposite the entrance is a lecture hall which was the 
finest of its kind when built. There are also labora- 
tories, classrooms, a social room, and various special 
rooms designed to include the most advanced devel- 
opments in equipment for teaching and _ research. 

In 1938 Bosworth designed the William Barton 
Rogers Building that completed the great square be- 
gun in 1916. Bosworth planned the new building (to 
continue north from Naval Architecture) as an impres- 
sive entrance on Massachusetts Avenue that should 
proclaim the dignity, the scale, and the academic char- 
acter of the Institute. Capped by a dome subordinate 
to the great central dome and enriched with a deep 
portico, the Rogers Building provides a stately intro- 
duction to the grand classic style of the main build- 
ings. Rogers is faced with limestone so that all three 
buildings on Massachusetts Avenue appear as a single 
unit. A broad flight of steps leads to a colonnade of 
four massive Ionic columns and a parallel row of four 
engaged columns set between the entrance doors and 
the grillwork of the fagade. Within the building, the 
formal character of Rogers is intensified by the size 

(Concluded on page 326) 
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A Report 
TO M.LT. MEN 


In 1917 Walker Memorial Building was 
opened, a gift from Alumni for the welfare 
of M.I.T. students. In addition to including 
offices for student activities and serving as a 
student social center, this building houses 
the dining service. 


In 1952-53 nearly one million meals were 
served to staff and students and 57 dances, 
receptions and balls were held in Morss Hall. 
Morss Hall seats approximately 500 people. 
Thus, each chair served 2,000 people per 
year or 5.5 persons per day. We thank the 
Alumni for making these services possible. 


WALKER MEMORIAL 
DINING SERVICE 


e M.LT. e 
CAMBRIDGE 39, MASSACHUSETTS 
A. W. BRIDGES, Manager 
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(Concluded from page 324) 
and simplicity of a lobby whose height extends more 
than four floors to the dome. This lobby is surrounded 
with six tall Ionic columns that emphasize its spa- 
ciousness, for the area has been left completely free 
of details that would reduce its monumental effect. 
Main corridors extend east and south to the older 
buildings that are all joined to the later additions in 
unbroken sequence. 

It is not inappropriate that the Rogers Building 
should be occupied by the School of Architecture and 
Planning. Since it was established in 1865 at the re- 
quest of President Rogers as the earliest school of its 
kind in the country, this School played a distinguished 
role in education. Its library (The Arthur Rotch Me- 
morial Library), situated on the second floor, is un- 
commonly well planned, incorporating in its alcove 
arrangement and open shelves a scheme that is hap- 
pily adapted to its purpose. In designing the Rogers 
Building, Bosworth was assisted by Harry J. Carlson 
as associate architect. 

Since 1908, when it built a wind tunnel to in- 
vestigate the extraordinary possibilities of flight by 
mechanical airplanes, M.I.T. has always taken a 
prominent part in research and teaching in the field 
of aeronautical engineering. 

Just 20 years after the first M.1.T. wind tunnel was 
built, a separate building was constructed with spe- 
cial facilities for instruction and experimentation in 
aeronautics. The cost was met by a grant from the 
Daniel Guggenheim Fund for the Promotion of Aero- 
nautics. The architect, Carlson, placed the building 
north of those on Massachusetts Avenue and in direct 
line with them so that it could eventually be con- 
nected by an intervening structure. The Daniel Gug- 
genheim Aeronautical Laboratory building faithfully 
follows Bosworth’s classic style, and forms a far-flung 
wing to the buildings extending along Massachusetts 
Avenue. In addition to drafting rooms and classrooms, 
the building includes highly specialized facilities, 
such as a wind tunnel, laboratories for engineering 
work, and a library. 

With the construction of the Aeronautical Labora- 
tory the “Classic Age” at M.I.T. drew to a close, but it 
closed one building too soon for there is still a break 
in the long fagade between Rogers and Aeronautics 
on Massachusetts Avenue. 


Part II of Miss Shillaber’s article, on the new era in 
architecture at M.1.T., will appear in the May Review. 
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What General Electric people are saying .. . 


W. H. ROBINSON, JR. 


Mr. Robinson is Manager of Advertis- 
ing, Lamp Division 

**... A‘ hairpin in a bottle,’’ the first 
incandescent lamp made practical by 
Edison in 1879, began a chain of cir- 
cumstances that brought our country 
and our way of life out of one world 
and into another. 

For the principal difference be- 
tween the America of today and that 
of 75 years ago is electricity--the 
energy, and the appliances and equip- 
ment that help the factory worker, 
the farmer, the homemaker that 
relieve us of drudgery and make each 
hour of working time far more 
productive. 

When Edison turned his inventive, 
but very practical, mind to the 
problem of electric light, he realized 
that it would not be enough merely 
to invent an efficient light source. 

The job, as Edison saw it, was to 

rfect a lamp with long burning 
fife, that could be manufactured in 
large quantities and offered at low 
cost. Large numbers of these lamps 
would have to be supplied with elec- 
tric current from a single source 
yet it must be possible to turn lamps 
on and off individually. 

Thus Edison had to solve not only 
the difficulties that had balked other 
inventors. He also had to devise a 
method for satisfactory supply of 
current, which would have to be 
manufactured and brought to each 
lamp, ready for use at the customer's 
wish. 

In other words, Edison conceived 
and created, in miniature, the entire 
electrical industry as we know it 
today. He could buy very little. 
Generators, wiring, sockets, switches 
—all had to be invented, designed, 
and manufactured. 

The ‘“‘hairpin in a bottle’’ that 
burned for 40 hours in Edison's 
laboratory in 1879 was far more than 
a better light than the world had yet 
known. It was also the starting point 
for the electric utility industry, 
the electrical manufacturing and the 
electrical construction industries, 
that make it possible for electricity 
to serve us today. 


at The Electric League, 
Chattanooga, Tenn. 


R. M. SWETLAND 


Mr. Swetland is Manager, Illuminating 
Engineering Laboratory, Lighting and 
Rectifier Department 


**. . . Approximately 40,000 traffic 
fatalities have occurred on American 
roadways during 1953! About 60% 
of these—roughly 24,000—occurred 
at night. Experience, over many 
years, proves that fully one half of 
these night fatalities—some 12,000 
lives—could have been saved by 
adequate roadway lighting—protec- 
tive visibility. 

The National Safety Council esti- 
mates the total economic loss, per 
traffic fatality, as $95,000. Thus 
12,000 fatalities represent over 1.1 
billions of dollars in such losses. 

The American public now spends 
approximately $1.25 annually per 
capita for street lighting. It is 
reliably estimated that the doubling 
of this investment in protective 
street lighting (another $200,000,- 
000) would e/zminate this 1.1 billion 
in economic loss; that is, each $1 
additional investment in roadway 
lighting saves over $5 in economic 
loss—plus its share in saving some 
12,000 American lives 

Higher illumination levels will be 
needed to adequately protect future 
traflic flow—both vehicular and 
pedestrian. Luminaires giving in- 
creased light output, properly con- 
trolled, are being planned to meet 
these demands. 

Systematically planned street light- 
ing improvement programs pay at- 
tractive dividends in (a) merited 
illumination and protection for each 
type of roadway, (b) standardization 
of equipment, and (c) a maximum of 
protective visibility per $1 of invest- 
ment. 

A recent reliable poll of experi- 
enced street lighting engineers re- 
veals that only about 7% of our 
lighted streets and highways now 


meet A.S.A. recommended illumina- 
tion levels. 

Thus, we're a long way from the 
street lighting saturation point. 


at Yale University 


G. S. BENNETT 


Mr. Bennett is in the Electro-Mechanical 
Engineering Services Department, Gen- 
eral Engineering Laboratory 


‘*. . . It has long been felt by many 
people, mostly those not in industry, 
that industrial ultrasonic applica- 
tions would never be economical. 
This viewpoint was well put by 
W. T. Richards, writing in the 
Journal of Applied Physics for May, 
1938.—’’In fact, about 1932 there was 
a feeling in the air that anyone who 
manufactured anything, with the 
possible exception of horn buttons, 
was either installing a supersonic 
outfit or wishing he had the money 
for one. The chief beneficiaries of 
this movement were the electric 
power companics.—But the elec- 
trical production of sound waves is 
appallingly wasteful they will be 
supplanted by more efficient me- 
chanical devices.” Now the fallacy 
in this viewpoint is the confusion of 
the words “‘expensive’’ and ** uneco- 
nomical."’ These are not synonymous 

a very strong case can be made for 
the argument that the highest priced 
automobile is actually the most 
economical in the long run. In the 
same sense, an industrial ultrasonic 
installation is still expensive, but if 
a necessary operation can be per 
formed which cannot be done in any 
other way, if a product can be 
improved, if time or space can be 
saved, the initially expensive in 
stallation can result in long-range 
economy. it is in this light that any 
industrial process must be considered, 
and in which ultrasonic is gaining 
acceptance. 


at Michigan State College. 
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That’s the way a traction motor cable might describe a diesel 


electric locomotive. ‘The cable 


gets sand, ice crystals, snow, water, dirt and 
debris blasted at it by train suction. The cable 
is subject to constant vibration and swaying in 
extremes of temperature both summer and 
winter. 

No wonder, then, that those concerned with 
diesel locomotive availability insist on the 
highest quality cable available. That’s why the 
sales curve for Simplex Diesel Locomotive and 
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Traction Motor Cable is going up so steeply. 
The word has gotten around that you can de- 
pend on Simplex Cables. They will be in there 
pitching long after less rugged cables have been 
replaced. 

Simplex Diesel Locomotive Cables are made 
to keep locomotives on the road earning money, 
not in the shop being rewired. If you have any 
doubt about the ability of your present cable 
to “take it,” try Simplex Diesel Locomotive 
Cables. You will be surprised and pleased with 
the service you get from them. 

Want to know more about these tough, 
rugged cables? Your Simplex representative 
will be glad to tell you about them. 


DIESEL LOCOMOTIVE CABLE 


SIMPLEX WIRE & CABLE CO., 79 Sidney Street, Cambridge 39, Massachusetts 
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American Bosch Corporation of Springfield, Massachu- They say: “For efficient operation, high 
setts, leading producer of Diesel fuel injection equipment, speed Diesel engines require not only accurate fuc 
uses the G-R STROBOTAC* and STROBOLUX* for 100°; distribution in each cylinder, but also a nozzle spray 
inspection of their pintle-type injection nozzles. which must have a precise pattern during its develop 

ment in the combustion chamber. 

We use the STROBOTAC and the STROBOLUX 
to test every nozzle of this type before shipment. Eaci 
spray is ‘stopped’ at various points during its de- 
velopment to evaluate its preinjection, shape, pene- 
tration and direction. These spray patterns are 
checked against master spray charts. 

The photograph shows an Inspector checking the 
spray characteristics of our pintle-type injection 
nozzle.” 


One of the Master Spray Pattern Charts against which 
American Bosch Diesel nozzles are inspected at various 
points during development of the spray pattern. 


Photos Courtesy American Bosch Corporation 


You may not be a Diesel manufacturer. Possibly you are sories in mechanical and electro-mechanical desig 
not even interested in Diesel engines . . . but this experience and production. 
of another of the thousands of users of G-R stroboscopic We have just published a new Stroboscope Bulleti 
equipment may suggest an application to your processes which describes all G-R stroboscopes and suggest 
which can, assist you in research, design, manufacture and many applications for them. We will be glad to sené 
inspection ‘of your product. you a copy. Just fill in the coupon below: 
Inexpensive, accurate, easy-to-use and portable, these * T.M. Reg. U.S. Pat. Off. 
stroboscopes have been of inestimable value and have opened Type 631-BL STROBOTAC: $150 
many new fields in the inspection of rapidly moving acces- Type 648-A STROBOLUX: $225 


Since 1915 
anufacturers of General Radio Company, 275 Massachusetts Ave., Cambridge 39, Mass. 


' Electronic Apparatus Please send me a copy of the NEW Stroboscope Bulletin. 
for Science and Industry 
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